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© Thiazole derivatives, their preparation end their use In the 
© Compounds of formula (I): 

R 1 S R3 

\ / \ / 
N-C C 

/ II II 
R 2 N C 

\ 

In which: 

?lJ0£ R * m ^ e f ende "«hr hydrogen, alkyl. -aliphatic hydro- 
carbortjjroups having one or two carbon-carbon double or 
treble bonds, cycloalkyl, aryt. substituted aryl. amlkyi. sub- 
stituted aralkyl, alkanoyl. alkenoyf. cyclc^kytcarbonyl, arylcar- 
bonyl. substituted arylcaronyl, arytalkanoyi. substituted arylalka- 
noyt, arytelkenoyl. substituted aryiaJkenoyt, aikoxycarbonvL 
^° X ^ 8 ^^ 8Ub8mutod •^oxycanbonyi, iiraikyloxycarbo- 
nyl. aubatituted aralkyloxycarbonyt. optionally substituted car- 
a^^K 0r i hlOC ? rb l amoy1, ^sulphonyl, haloaikylsulphonylr 
sStS ^thio, ^thic and 

atom £ M 0 ' ° r R tOCClner 

atom to which they are attached, form a nltrogen-contairvng 



treatment of diabetes complications. 

heterocyclic group; one of R- and R b |s hydrogen, alkyl or 
halogen, and the other of R« and fl*> Is a group of formula (II): 

R 4 O 

I // 
-(CH=CH) n -C=C 



(II) 



I I* 
S N-R 5 

\ / 

C 

II 

X 

R* te hydrogen, carboxy, protected carboxy or optionaJIv 
substituted carbamoyl; R« is hydrogen, or carboxyalkyl or 
protected carboxyalkyl In which the alkyl part Is Ci -C»; i* - <T 1 
or 2; X la oxygan or aulphur; 

are useful In the treatment of the complications attendant upon 
diabetes and may be prepared by condensation of aUriazoUdlne 
or rhodardne compound with a compound corresponding to the 
remainder of the molecule of the compound of formula (?). 
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Description 

THIAZOLE DERIVATIVES. THEIR PREPARATION AND THEIR USE IN THE TREATMENT OF DIABETES 

COMPLICATIONS 

The present invention relates to a series of new thiazole derivatives, in which the thiazole ring is attached via 
an unsaturated carbon chain to a rhodanlne or thfazoIldine-2.4-dione ring system. The invention also provide 
a process for preparing the novel compounds as well as methods and compositions for using them. 

The enzyme, aldose reductase, is implicated in many of the complications of diabetes, and inhibitors of its 
activity can, therefore, be used * the treatment and prevention of such complications. A number of 
thlazolidme and/or rhodanlne derivatives have been found to have the ability to inhibit the activity of aldose 
ono^iS 56 * ThUS * certaln compounds of this type are disclosed in European Patent Publications No. 47,109 and 
208,040, and in the published Japanese Patent Applications Kokal No. 56,175/86, 238.286/87 and 179.873/88 
(the latter being published after the priority date hereof). 

)7l ha I' 8 .;? OW discoVGred a new ^ries of thiazole derivatives having a very marked ability to inhibit the 
activity of aldose reductase, which ability is believed to be significantly better than that of the above-mentioned 
prior art compounds, from which they differ structurally primarily by virtue of the thiazole group. Moreover 
these new derivatives include compounds which, upon oral administration, have been found to combine 
excellent absorption from the gastrointestinal tract with very low toxicity. 

The compounds of the present invention are thiazole derivatives having the formula (I): 



(I) 




in which: 

30 R 1 and R* are the same or different and each represents: 
a hydrogen atom, 
a Ci -C12 alkyl group, 

a C 3 - Cs aliphatic hydrocarbon group having one or two carbon-carbon double or treble bonds 

a C3 - C 8 cycloalkyi group, 
35 a C6 - C14 aryl group. 

a substituted Cs-Ou aryl group having at least one of substltuents (a) defined below 

an aralkyl I or substituted aralkyl group with from 1 to 3 aryl parte each of which is C 6 - C14 and an alkyl part 

wruch te C1 - Cs. and said substituted aralkyl groups having at least one of substituents (a) defined below, 

a Ci - C12 alkanoyl group, 
40 a C3 - C12 aikenoyl group, 

a C4 - Cg cycloalkylcarbonyl group, 

a Cr - Cis arylcarbonyl group, 

a substituted C7- C15 arylcarbonyl group having at least one of substituents (a) defined below. 

an arylalkanoyl group In which the aryl part Is C$ - Cm and Is unsubstltuted or has at least one of substituents 
45 fa) defined below and the alkanoyl part Is Cz - Ce, 

an arylalkenoyl group in which the aryl part is C$ - C14 and is unsubstituted or has at least one of substituents 

(a) defined below and the aikenoyl part is C 3 - C6. 

a C2 - C7 alkoxycarbonyl group, 

a C7-C16 aryloxycarbonyl group, 
so a substituted C 7 - Ci 6 aryloxycarbonyl group having at least one of substituents (a) defined below, 

a Cs - C 2 o aralkyloxycarbonyl group, 

a g£u?of fo^te C "o1?R Wr^ 0 "" 1 9r °" P ^ * " SUbStttUentS (a) defi ** 

a group of formula -CSNRW,' 
55 a Ci - Cs alkylsulphonyt group, 

a Ci - C 6 haloalkylsulphonyl group, 
a Ce - C14 arylsulphonyl group, 

a substituted Ce 1 - C 14 arylsulphonyl group having at least one of substituents (a) defined below, 
a Ci - Ce alkylthio group, ■ 
60 a C6-C14 arylthlo group, or 

• a substituted Cc - C14 arylthlo group having at least one of substituents (a) defined below; 

tatln^ Xog f: th * r nltr °0 en to which they are attached, form a nitrogen-containing 

heterocyclic group having from 6 to 8 ring atoms, of which 0 or 1 are additional nitrogen and/or oxygen and /or 
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sulphur hetero-atoms. said heterocyclic group being unsubstituted or having at least one of substituents (b) 

defined below, or form such a heterocyclic group fused to at least one benzene or naphthalene ring system 

which ring system Is unsubstituted or has at least one of substituents (c) defined below; 

one Qf R» and R b represents a hydrogen atom. aCi-Ce alkyl group or a halogen atom, and the other of R* and 

R b represents a group of formula (II): 5 

O 

I // 
- (CH=CH) n -C=C C 

II- 10 
S N-R5 (II) 

\ / 

c 
II 

X » 

R 4 represents a hydrogen atom, a carboxy group, a protected carboxy group or a group of formula -CONR fl R 9 ; 
R s represents a hydrogen atom, or a carboxyalkyl or protected carboxyalkyl group in which the aikyi part is 
Ci-Cs; 

n - 0, 1 or 2; ^ 

X represents an oxygen or sulphur atom; 

R e and R 7 are the same or different and each represents: 

a hydrogen atom, 

a Ci - Cs alkyl group, 

a Ca-Ce atkenyl group, 2 5 
a C3 - Cb cycloalkyl group, 
a C6 - C14 aryf group, 

a substituted Ce - C14 aryl group having at least one of substituents (c) defined beiow, 
a C7 - Ci© aralkyi group, 

a substituted C7 - C19 aralkyi group having at least one of substituents (c) defined below, 30 * 

a C1 - Ce alkylsuiphonyl group, 
a C1 - C6 haloaJkylsuIphonyl group, 
a C6-C14 arylsulphonyi group, 

a substituted C 6 - C14 arylsulphonyi group having at least one of substituents (c) defined below, 

a C1 -C12 alkanoyl group, 35 

a C4 - C9 cycloalkylcarbonyl group, 

a C7 - Ci6 arylcarbonyl group, 

a substituted C7-C16 arylcarbonyl group having at least one of substituents (c) defined below; 

R B and R 9 are the same or different and each represents a hydrogen atom or a C1 - Ce alkyl group; 

40 

substituents (a): 
Ci - Cb alkyl groups, 
Ci - Cs haloaikyl groups, 
C6-C14 aryl groups. 

C7 - C19 araJkyl groups, ^ 
Ci - C12 aJkanoyl groups, 
C7 - C16 arylcarbonyl groups, 
C2 - C7 alkoxycarbonyl groups, 
C7 - C15 aryloxycarbonyl groups. 

Ce - C20 aralkyloxycarbonyl groups, gQ 
groups of formula -CONR 10 R 11 , 
groups of formula -CSNR 10 R 11 , 

(where R™ and R" are the same or different and each represents a hydrogen atom, a Ci - Ce alkyl group or a 
Cs - C14 aryl group), 

groups of formula -NR ia R 13 , ^ 
(where Ri* and are the same or different and each represents a hydrogen atom, a Ci - Ce alkyl group, a 
Ce - C14 aryl group, a Ci - Cs aJkanoyl group or a C7 - C15 arylcarbonyl group), 
halogen atoms, 
nltro groups, 

cyano groups, gq 

hydroxy groups, 

Ci - C6 alkoxy groups, 

Ce - C14 aryloxy groups, 

Ci -Cu aikanoyloxy groups, 

C7-C16 arylcarbonyloxy groups, ^ 
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Ca - Cr alkoxycarbonyfoxy groups. 
C7 - Ci6 aryloxycarbonyloxy groups, 
Ca - Cao aralkyloxycarbonyloxy groups, 
carboxy groups, 
5 sulpho groups, and 
sulphamoyl groups; 

subsBtuents (b): 

oxygen atoms (i.e. to form an oxo group), 
10 halogen atoms, 

Ci - Ce alkyl groups. 
C6 - C14 aryl groups, 

substituted Ce-C™ aryl groups having at least one of substituents (c) defined below 
C7 - C19 aralkyt groups, 

15 substftuted C 7 - C 19 aralkyl groups having at least one of substituents (c) defined below 
Ci - Ce alkanoyl groups, 
C7-C16 arylcarbonyl groups, and 

substituted C7-C16 arylcarbonyl groups having at least one of substituents (c) defined below; 

20 substituents (c): 

Ci - C4 alkyl groups. 

Ci - C4 alkoxy groups, 

C6 -C10 aryl groups, 

C6 - C10 aryloxy groups, 
25 Ci - C6 alkanoyloxy groups. 

halogen atoms, 

hydroxy groups, 

cyano groups. 

trifluoromethyl groups. 
30 carboxy groups, and 

nitro groups. 

The invention also embraces the pharmaceutically acceptable salts of said compounds of formula (I) and 
where said compounds contain a carboxy group, also the esters thereof 

romni!«t^n ,i0 fJ U I? f ? r P 1 ?^ 68 a Pharmaceutical composition for the treatment or prevention of 
compl cations of d.abetes. which comprises at least one compound of said formula (I) or a pharmaceutically 
acceptable salt or ester thereof in admixture with a pharmaceutically acceptable carrier or diluent 
nmSLST^i r • pTOVides ^ use for manufacture of a medicament for the treatment or 
aSSSi 2 1 comp,,cat,ons °f diabetes In a mammal (which may be human or non-human) suffering from 
d.abetes of at least one compound of said formula (I) or a pharmaceutically acceptable salt or ester thereof 
hereafter 6 " prov,de * P rooe "<« for preparing the aforesaid compounds, as will be described in detail 

*!!t^?^ POU K d ! °! thB P ^ e . 8ent lnvent,on . w* 18 ™ and/or R* represents an alkyl group, this may be a 
S ™i h6d ch f " a "V' »™p having from 1 to 12 carbon atoms, and examples include the methyl! 
!% m eH m S^ b ^ , l 0bl ^ t - bUtyl ' Se °- but y- P 8 "^- ^"V, neopentyl. 2-fnethylbutyl 
J'tJ™ ^•^.u^f™?^' hexyl> Isonax y | ' n8 °hexyl. 1-methylpentyt, 2-memylpentyl. 3-methylpeZ 
J^ffiffT f^!^ 1 -"-^athyipropyl. l-ethyl-Lmethylpropyt. heptyl, 1. -dimethylpeK 
'JT? K^; meth ^ he ^•^ meth _ y,hexy, • Wnethylpentyl. 1.4^lmethylpentyl. 1-propylbutyl l3pen- 
^lZSlT| , ^ ,P , roP ^^ 2 t th ^ enV ' ^ethyiheptyt, 1,5KlimethyJn B xyl, l^thyftexyl, %2Z£ 
t^tZSL li^t^f^S' 2 - meth y^ oct y , . n °«* 2-methylnonyl. 24thyloctyl. decyl. Smethylde- 
c ' f^'W* Of these, we prefer the C, - Ce alkyl groups, of which the 

SooenM S ZZS'J"* ? e i hy1, ethyl ' prop y- lsoprop y | ' bu W teobu, y«. « W aac*«J tyl, pentyl, 
vfSiTr^ 1.1-dlmethylpropyl. 1-ethylpropyl. hexyt. isohexyl. neohexyl. 1-methylpen- 

moreTefeS^ 

Sc-ouTXi ^are C m; s ; 4 p 8 rSer?e 0 d UPS ' ""^ '"•"P* and 

treb^ e bon R d 1 fi a ',wJ 5 In R2 k PreSe rJ S *? aHphati ° W""**™ Sroup having one or two carbon-carbon double or 
f om 3 ?o 6 c ^ n „ y a t« e 80 a,k ! nyl arW ?' Whfch may be a stra, '9 ht or branched «Wn alkenyl gioup having 
2 oenfenvl 3 mMhui SK?' "f^!*™'*! 8 ,ndude * e ^ 4-penterryl .^pentenyl 
iSffi^^^^*5 4iW 5 Ml ^ 2-propylallyl. 2.5Wlmethyl-2-butenyl. 2-methVpVopenyl 
«r K«H T 4-methy|-3-perrtenyl. l-methyM-pentenyl. 5-hexenyl. 4-hexenyl. 3-hexen/2-hexenvl 
ileSrZ Kft °LT lCh ^ e and 2-methy.-2-propenyl groups are%en-er! " * 
rer7rese^Sr5 h »ni P « "J*™* 3 *™ 9™P having one or two carbon-carbon double or trable bonds 

pynyu 2-pentynyl. 3-pentynyl. 4-pentynyl. 1-methyl-2-butynyl. 2-hexynyl. 1-methyl-2-penrynyl. 1-m*thyWpen- 
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tynyl, 1.1-dlmethyl-2-butynyl and 1.1-dimethyi-3-butynyI groups, of which the propargyl group is preferred 
Where Ri and/or R 2 represents a cycloalkyl group, this has from 3 to 8 carbon atoms and examples Include 
the cyclopropyl. cyclobutyl. cyclopentyl, cyclohexyl, cycloheptyl and cyclooctyl groups, of which the C 3 - C 6 
cycloalkyl groups are preferred. 

Where R 1 and/or R 2 represents an aryl group, this Is a carbocyclic aromatic group which has from 6 to 14 s 
carbon atoms In the aromatic ring system and examples Include the phenyl, 1 -naphthyl. 2-naphthyl, 1-anthryt, 
2-anthryl and 9-anthryl groups, any of which may be unsubstltuted or may have at least one of substltuents (a) ] 
defined above and exemplified below, of whfch the phenyl and naphthyl groups are more preferred and the 
phenyl group is most preferred. 

Specific examples of substituted aryl groups which may be represented by R 1 and/or R 2 include the o-. m- to 
or £-amlnophertyt. o-, m- or p^N.N-dimethylamino) phenyl. o-, m-. or p-nltrophenyl, o-. m- or £-f luorophenyl] c£. 
m- or £-chlorophenyl, o-, m- or p-bromophenyl, o-, m- or p-cyanophenyl, o-. m- or £-hydroxyphenyl o-, m- or 
£-methoxyphenyl. o-, m- or£-ethoxyphenyl, o-. m- or p-ethoxycarbonylphenyl. o-. m- or p-ethylcarbamoylphe- 
nyl. o-, m- or £-pentyloxypheny|, o-, m- or £-phenoxyphenyl, o-, m- or£-formyloxyphenyl, o-, m- or£-acetoxy 
phenyl, o-, rn- or £-acetamidophenyl, o- f rn- or £-carboxyphenyl. o- f m- or £-benzoylaminophenyl, o- t m- or IS 
£-ethyl aminophenyl. o-, m- or £-phenylaminophenyl. o-, m- or p-benzoyloxyphenyl, o-, m- or p-benzoylphenyli 
£-, -m- or £-acetylphenyl t o-, m- or p^carbamoylphenyiro-. m- or £-sulphamoylphenyl, o-, m- or p-methyiphenyl,' 
o- t m- or £-ethylphenyl o-, m- or p-isopropylphenyl o-, m- or £-blphenyI, o-, m- or £-benzyloxyphenyt, o-, m- or 
D^trifluoromethylphenyl 1 4-fluoro-3-nltrophenyl l 2-bromo-4-methylphenyr2-bromo-4.6-drfluorophenyi 2-a"ceta- 
mido-5-trifluoromethyIphenyl, 2-ethoxy-4-fluoro-6-nltrophenyI, pentafiuorophenyl, 2,4-dibromophenyl, 2,4-di- 20 
fluorophenyl. 2,4,6-trlbromophenyl 4-iodophenyI 2,3-dimethoxyphenyl, 2,4-dimethoxyphenyi. 3,4-dimethoxy- 
phenyl, 3,4,5-trlmethoxyphenyl, 2,6-dimethylphenyl, 2,4-dichlorophenyl, 2,6-dichlorophenyi, 3,4-dichlorophe- 
nyl, 3,4-dffluorophenyl, 2£-dichlorophenyl, 2,4,6-trichlorophenyl, 2,4,6-trifluorophenyl 2,4,5-trffluorophenyl, 
2-hydroxy-3 < 5-dibromophenyl i 2-chloro-4-fluorophenyl, 2-fluoro-4-trffluoromethylphenyl i 2-nitro-4-trffiuoro^ 
methylphenyi, 2-fluoro-4-chlorophenyl, 4-fluoro-2-trifluoromethy1phenyl. 2-hydroxy-3 l 5-di-t-butylphenyl, 4-hy- 25 
droxy-3 f 5-di-t-butylphenyl, 4-hydroxy-3,5-dimethylphenyl. 3.5-dichloro-4-hydroxyphenyl, 2-hydroxy- 
6-(1,1 f 3,3-tetramethylbutyI)phenyI, 4-fiuoro-1 -naphthyl, 4-chloro-1 -naphthyl. 4-fiuoro-2-naphthyl, 4-chloro- 
2-naphthyl, 3-hydroxy-2-naphthyl and 4-sulpho-1 -naphthyl groups. 

Where R 1 and/or R 2 represents an araJkyl group, the aryl part of this group is a carbocyclic aromatic group 
which has from 6 to 14 carbon atoms in the aromatic ring system and the aralkyl group may contain from 1 to 3 30 ^ 
such aryl groups. The aJkyl part Is a C1 - C$, preferably C1 - C3. more preferably C1 - C 2( alkyl group, which may 
be any of those alkyl groups having from 1 to 5 carbon atoms exemplified above in relation to the alkyl groups 
which may be represented by R 1 and R 2 . The aralkyl group may be unsubstltuted or it may have, preferably on 
Its aromatic ring, at least one of substltuents (a), defined above and exemplified in general terms below. It 
preferably has a total of from 7 to 19 carbon atoms Including the atoms of both the aromatic ring 6ystem and 35 
the alkyl part [and excluding any carbon atoms In the aubstituent(s) (a) J f but the number will depend. Inter alia , 
on the nature and number of the aryl groups; the number of aryl groups may be restricted by steric constraints. 
Examples of the unsubstltuted aralkyl groups include the benzyl, 1-phenylethyI, 2-phenylethy! (commonly 
referred to as 'phenethyT), 1-pheny!propyi ( 3-phenylpropyl, 1-phenyibutyl, 4~phenylbutyl, 1-methyM-phenyle- 
thyl, 1-naphthylmethyl, 2-naphthylmethyI, bis(2-naphthyl) methyl. (1-naphthyl)(phenyl)methyl. 9-anthryimethyl, 40 
diphenylmethyl and triphenylmethyl groups. Examples of the substituted groups include those In which the 
aryl group of any of the above araJkyl groups Is replaced by one of the substituted aryl groups listed above, 
especially the bls(£-fluorophenyI) methyl and (2-naphthyl) (£-fluorophenyl) methyl groups. 

Where R1 and/or R 2 represents an alkanoyl group having from \ to 12 carbon atoms, this may be a straight 
or branched chain group, for example a formyl, acetyl, propionyt, butyryl, isobutyryl, vaieryl, hexanoyl, 45 
heptanoyl, octanoyl, nonanoyl or dodecanoyl group, of which the C1 - C 6 alkanoyl groups are preferred. 

Where R1 and/or R 2 represents an alkenoyl group having from 3 to 12 carbon atoms, this may be a straight 
or branched chain group, for example an acryloyl, methacryloyl. crotoncyl, Isocrotonyl, oleoyl or elaidoyi 
group. 

Where R1 and/or R 2 represents an alicyclic acyl group having from 4 to 9 carbon atpms, i.e. a so 
cycloalkylcarbonyl group, the cycloalkyl part has from 3 to 8 ring carbon atoms and may be any of the 
cycloalkyl groups exemplified above.. Examples include the cyclopropylcarbonyl, cyclobiitylcarbonyl. 
cyclopentylcarbonyl, cyclohexylcarbonyi, cycloheptylcarbonyl and cyclooctylcarbonyl groups. 

Where R' and/or R 2 represents an aromatic acyl group having from 7 to 15 carbon atom*, this is an 
arylcarbonyl group. In which the aryl part is Cs - C14 and the aryl part may be unsubstltuted or may |>ave at least 
one of substltuents (a), defined above and exemplified below; the aryl part may be any of the substituted and 
unsubstltuted aryl groups exemplified above. The benzoyl and substituted benzoyl groups sxl preferred. 
Specific examples include the benzoyl. 1-naphthoyl 2-naphthoyl 9-anthracenecarbonyl o-, m- or n-fluoroben- 
zoyl, o-. m- or £-chlorobenzoyi, p- ( m- or £-bromobenzoyl, o-, m- or £-methy!benzoyl, o-, rn- or p-efhylbenzoyl, 
o- m- or p-nitrobenzoyl, o- f m- or £-cyanobenzoy| ( o-, m- or £-carboxybenzoy|, o~ m- or p-ethoxycarbo- 
nylbenzoyl. o-, m- or £-hydroxybenzoyI, o-, m- orp-methoxybenzoyl, o-, m- or p^th5xybenzdtl, o- ( m-or 
£-formyloxybenzoyl, o-, m- or£-acetoxybenzoyl, o-, m-or p-phenoxybenzoylTo-. fn- oro-carbamoy^eraoCo-, 
m-or £-sulphamoylbenzoyl, o-. m- or £-trifluoromethyibenzoyl, o- f m- o? pienzoylbenzoyt; : o-, m- or 
p^prfeny^benzoyl, o-, m- or D-aminobenzoyl, o-, nv or p-acetamldobenzo^l, o-, m^or ^bertzoylamln^beraoyl, 
2,4-dIchlorobenzoyl, 3,4-dichlorobenzoyi, 2,5-dichlorobenzoyl, pentafluorobenToyl, 3,4,6-trimeth^xybenzoyl 65 
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4-hydroxy-3,5-di-t-butylbenzoyI f 2,3-dibromobenzoyl, 3,5-dibromobenzoyl, 3,5-dlnltrobenzoyl, 3-nltro-2-naph« 
thoyl and 3-hydroxy-2-anthxacenecarbonyl groups. 

Where R1 and/or R* represents an arylalkanoyl group In which the aryl part Is Cs - C14 and is unsubstituted 
or has at least one of substltuents (a) and the alkanoyl part Is C 2 - Ce. or an arytalkenoyl group In which the aryl 
5 part Is Ce - Cn and Is unsubstituted or has at least one of substltuents (a) and the aJkenoyl part is C 3 - C 6 the 
aryl. alkanoyl and aJkenoyl parte may be as exemplified above. The aryl part Is preferably phenyl Specific 
examples of such groups Include the phenylacetyi, 3-phenylpropionyl, 4-phenylbutyryl. 5-phenylvaleryl 
6-phenylhexanoyI, hydratropoyl, atropoyl and clnnamoyl groups, and such groups in which the phenyl group 
has at least one of substltuents (a). H 
10 Where Ri and/or R2 represents an alkoxycarbonyl group, this may be a straight or branched chain group 
having. In total, from 2 to 7 carbon atoms and examples Include the methoxycarbonyt. ethoxycarbonyl 
propoxycarbonyl, isopropoxycarbonyl. butoxycarbonyl, Isobutoxycarbonyl, t-butoxycarbonyt, sec-butoxycar- 
bonyl. pentyloxycarbonyl, Isopentyloxycarbonyl, neopentyloxycarbonyl. hexyloxycarbonyl and Isohexyloxycar- 
bonyl groups. 

15 ^ er * R1 «w»/or R 2 represents an aryloxycarbonyl group, the aryl part may be substituted or unsubstituted 
and has from 6 to 14 carbon atoms In the aromatic ring. Examples Include those in which the aryl group is any 
one of those aryl groups exemplified above In relation to the aryl groups which may be represented by R* and 
R z . preferably phenyl or naphthyl. Specifio examples of such groups Include the phenoxycaroonyl 
1-naphthyloxycarbonyl and 2-naphthyloxycarbonyl groups., as well as such groups having at least one of 
substltuents (a), defined above and exemplified below. 

Where R 1 and/or R 2 represents an aralkyioxycarbonyl group, this has. in total, from 8 to 20 carbon atoms 
i.e. 1 carbon atom provided by the carbonyl group and from 7 to 19 provided by the aralkyl part The araikyi part 
may be substituted or unsubstituted and may be any one of those aralkyl groups having from 7 to 19 carbon 
atoms exemplified above In relation to the aralkyl groups which may be represented by R* and R 2 . Specific 
examples of such groups include the benzyloxycarbonyl. 1-phenytethoxycarbonyl. 2-phenylethoxycarbonyl 
1-phenylpropoxycarbonyI. 4-phenylbutoxycarbonyl. 1-methyi-1-phenylethoxycarbonyl. 2-naphthylmethoxy- 
carbonyl. 9-anthrylmethoxycarbonyl and dlphenylmethoxycarbonyl groups. 

Where Ri and/or R* represents a group of formula -CONR e R 7 or a group of formula -CSNR6R7, the groups 
represented by R« and R* include: hydrogen atoms. Ci - Ce alkyl groups. C 3 - Ce alkenyl groups. C a - Ce 
cycioalkyl groups. C 7 - C19 aralkyl groups. Ce - C14 aryl groups which may be substituted or unsubstituted 
and, if substituted, have at least one of substltuents (c). Ci - Ce alkylsulphonyl groups. C e - Cn arylsulphonyi 
groups which may be substituted or unsubstituted. and. If substituted, have at least one of substltuents (c) 
Ci -Ce haloalkanesulphonyl groups. C1-C12 alkanoyl groups. C4-C9 cycloalkylcarbonyl groups. C7-C16 
arylcarbonyl groups and substituted C 7 -Cie arylcarbonyl groups, which may be any of those groups 
exemplified In relation to the groups which may be represented by R' and R 2 . Examples of such carbamoyl 
groups include the methylcarbamoyl. ethylcarbamoyi. propylcarbamoyl, Isopropylcarbamoyl. butylcarbamoyl 
isobutylcarbamoyi. sec-butylcarbamoyl. t-birtylcarbamoyl. 1-ethylpropylcarbamoyl. pentylcarbamoyl. hexylcar- 
bamoyl, dimethylcarbamoyt. N-butyl-N-methylcarbamoyl. N-ethyl-N-hexylcarbamoyl, allylcarbamoyl. cyclohe- 
xylcarbamoyl. phenylcarbamoyl. 1-naphthylcarbamoyl, diphenylcarbamoyl. N-melhyl-N-phenylcarbamoyl o- 
-• an ° P-nltrophenylcarbamoyl. o-. m- and£-fluorophenylcarbamoyi. o-. m- and p-chlorophenylcarbamoyl, o-' 
m- and D-bromophenyicartoamovl. o-, m- and£-trifluoromethyiphenylcarbamoyl. o-. m- and p-hydroxyphe- 
nylcarbamoyl. o-. m- and g-methoxyphenylcarbamoyl. 0-, m- and £-ethoxyphenylc"a"rbamoyl o-. m- and 
p-phenoxyphenylcarbamoyl. o-, m- and o-formytoxyphenylcarbamoyl. o-. m- and p-acetoxyphenyTcarbamoyl. 
o-. m- and p^carboxyphenylcarbamoyl. o-, m- and fi-methylphenylcarbamoyl. o-, m- and p-ethylphenylcarba- 
m °^- 2r-™-l? d E-'^PropytPhenylcarbamoyl, o-. m- and e-biphenylcarbamoyi, 2-bramo-4^methylphenylcarba- 
S Z^ 00 ™?*™?****™*. 2.4-dlbromophenylcarbamoyl. 4-fluoro-3-nitrophenylcarbamoyl. 2fi*R. 
methylphenyicarbamoyl, 2.4.6-trtfluorophenylcarbamoyl. ^^tribromopnenylcarbamo/^odophenylrartja. 
^L^LT^^ 2.4-dimethoxyphenylcarbamoyl. 3.4-dimethoxyphei5loarbamoyt. 
njiSET* ^ « ^ carbamoyl. Z4-dichloropheny1carbamoyl. 3.4-dlchlorophenylcarbamoyl. zje-trichlorc^ 
Sn^^tT^iA^^ 2-hydroxy-3^-dl-t-butylphenylcarbarnoyi. 4-hy- 

m^v7^.tr^ P ^Tf 3a T^, ^^^-S^dlchlorophenylcarbamoyl. 3-hydroxy-2-naphtnylcarba- 
TnesLfnhS^ ^;^ B ^ b ^^ amoyl ' 2 ^nylethyicart>amoy1. 1-naphthylmethylcarb^noyl. meth- 
& W i am0yl ' J ^"oromethanesulphonylcarbamoyl. benzenesulphonylcarbamoyl. 4-methylben- 
55 SrrT^^^' acetylcarbamoyl and cyclopentytcaroonylcarbamoyTproups. 

JSK k * niocarbam£ Vl Sroups include the methyl(thlocarbamoyl), ethyi(thkicarbamoyl) 

ZSSS Isopropyl(Wocarbamoyl), butyl(thio carbamoyO, iaobutyUmiocarb-Eoyl). 2£ 
«>«tyt(th.ocarbamoyl). l-ethylpropyi(thlocarbamoyl). pentyKthlocaroamoyT hexyl(thlc- 
aSEL™^ N-hexyl-N-ethyllti^ariSmoylt 
ohenv. Tm^^L?t° heX X^ amovi) ' P"«ny(thlocarbamoy1). l-f^phthyl^locaroanXl). NjEt 
™d VZZS m $2k N-fnethyi.N-phenyt(thiocarbamoyl). o-. m- and ^nltrophenyUtNocarbamoyO.l^ m. 
ntfhhfocS * 2* and fi^'orophenyT(thiocaroamoyl). oV m-and 

moSS ^ 72!' -• ^*s and ^" 0 :?' nethy1phenyl(thioca,bamo y |, • °-- ™- and E^roxypheWthlc^rba- 
S^J5 -metiioxyphenylfthiocarbamoyl. o-. m- and E-etho-xyFhenyKWocarbamoyDyo,. m- and 
£2^™^' a " d e- fo ^ytoxyphenyl(thiocarbamoyl)\ o-. m- and ^cetoxVphe- 
nyl.thlocarbamoyl), o-. m- and fi-carboxyphenyKthlocarbamoyl). o-. m- and ^nTethylphenylttnVcarbamoyl), 
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o-. m- and £-ethylphenyl (thiocarbamoyl), o-, m- and pj-isopropylphenyl (thiocarbamoyl) 1 . o-, m- and 
£-biphenyl(thiocarbamoyl), 2-bromo-4-methylphenyl (thiocarbamoyl). 2,4-difluorophenyl(thiocarbamoyl), 
2.4-dibromophenyl(thiocarbamoyl), 2.4 f 6-trifluorophenyt (thiocarbamoyl), 2,4,6-trtbromophenyl(thiocarba- 
moyl),. 4-iodophenyl(thiocarbamoyl). 2.3-dimethoxyphenyl (thiocarbamoyl), 2.4-dim©thoxyphenyl(thiocarba- 
moyl), 3,4KJimethoxyphenyl(thlocarbarnoyl), 3.4,5-trimethoxyphenyl(thtocarbamoyl), 2.4-dichlorophenyi(thio- 
carbamoylX 3.4Klichlorophenyl(thiocarbarnoyl), 2,4 f 6-trlchlorophenyl(thiocart>amoyl), 2-hydroxy-3,5-dlbro- 
mophenyl(thiocarbamoyl), 2-hydroxy-3.S-dM-butylphenyl (thiocarbamoyl). 4-hydroxy^,5Hdi-t-butylphenyJ(thio- 
carbamoyl). 4-hydroxy-3 f 5-dichlorophenyl (thiocarbamoyl). 3^ydroxy-2-naphthyI(thlocarbamoyl), benzyi(thio- 
carbamoyl). 4-phenylbutyl (thiocarbamoyl), 2-phenylethyl(thiocarbamoylh 1-naphthylmethyl(thiocarbamoyl) f 
methanesuiphonyl(thiocarbamoyl), trlfluoro methanesulphonyl(thlocarbamoyl). benzenesulphonyHthiocarba- 
moyl), 4-methylbenzenesulphonyl(thiocarbamoyl), benzoyt(thiocarbamoyl), acetyl(thlocarbamoyl) and cy- 
clopentylcarbonyl (thiocarbamoyl) groups. 

Preferably. R* and R 7 represent hydrogen atoms, Ci - C 6 alicyl groups. C 3 - C 6 alkenyl groups. C 3 - Ca 
cycloalkyl groups, Ce - C14 aryl groups, substituted Ce - C14 aryl groups having Ci - C4 alkyl, C1 - C4 aJkoxy, 
halogen, trifluoromethyl and/or nltro groups as substltuents, benzyl groups, benzeneaulphonyl groups,' 
toluenesulphonyl groups, C2-Ce alkanoyl groups or C7-C11 arylcarbonyl groups. More preferably, they 
represent hydrogen atoms, Ci-Cb alkyl groups, allyl groups, cyclohexyl groups, Ce-Cio aryl groups 
substituted C e - C14 aryl groups having Ci - C 4 alkyl, Ci - C4 alkoxy. halogen, trifluoromethyl and/or nitro 
grou*ps as substltuents, benzenesulphonyl groups, toluenesulphonyl groups or benzoyl groups. 

The most highly preferred groups of formula -CONR6R 7 and -CSNR 8 R 7 are those wherein R B Is a hydrogen 
atom and R 7 is a Ce - C10 aryl group, oraCe- C10 aryl group substituted with Ci - C4 alkyl. Ci - C4 alkoxy 
halogen, trifluoromethyl and/or nltro substltuents. 

However, it Is preferred that, when R e represents one of these sulphonyl or acyl groups, R 7 should 
represent a group or atom other than the sulphonyl or acyl group represented by R e . 

Where R 1 and/or R 2 represents a Ci - Ce alkylsulphonyl group, a Ci - Ce haloalkylsulphonyl group, a 
Ce - C14 arylsulphonyl group or a substituted C 6 - C 14 arylsulphonyl group, the alkyl. haloalkyl and aryl parts of 
these groups may be as exemplified for the corresponding groups represented by R 1 and R 2 or substltuents 
(a). The haloalkyl group preferably has from 1 to 4 carbon atoms, and the aryl group preferably has from 6 to 10 
carbon atoms. Specific examples of such sulphonyl groups Include the methanesulphonyl, trifluoromethane- 
sulphonyl,, benzenesulphonyl and £-toluenesulphonyi groups. 

Where R1 and/or R 2 represents an alkylthlo group or an arylthio group which may be substituted or 
unsubstituted, the alkyl and aryl parts are as generally exemplified above. The alkylthio group has from 1 to 6 
carbon atoms and the aryl group preferably has from 6 to 10 carbon atoms. Examples of such groups include 
the methylthio, ethylthio, butylthio, hexylthio, phenylthio and tolylthio groups. 

Where R 1 and R 2 together with the nitrogen atom to which they are attached form a nitrogen-containing 
heterocyclic group as defined above, this preferably has 5 or 6 ring atoms, and may be unsubstituted or may 
have at least one of the substituents (b); and when they form such a heterocyclic group fused to at least one 
benzene or naphthalene ring system, this is preferably a benzene ring system, and may be unsubstituted or 
may have at least one of the substltuents (c). Examples of such heterocyclic groups include the 1-pyrrolkJinyi, 
piperidlno hexamethyleneimino, heptamethyieneimino, morpholino, thlazoIldln-3-yl, thlomorphoHno, 1-homo- 
piperazinyl, and 1-piperazinyl and 4-substituted-1-piperazinyl groups (wherein the 4-substrtuent |s a Ci - C 4 
alkyl, phenyl, benzyl, benzoyl or Ci - Ce alkanoyl group), as well as groups of formula: 

O 
II 

/ \ 

-N (CH 2 ) m 

(wherein m Is an integer of from 3 to 5), and groups of formula: 

O 
II 

/ \ 
-N Z 
\ / 
II 
O 

[wherein Z represents, for example, an ethylene, trimethylene, 1,2-phenyiene, 4-*arboxy-1,2-pnenyiene, 
a^AS-tetrabromo-l^-phenylene. 1,8-naphthylene, 4-chloro-1,8-naphthylene, 2,2M)iphenyldiyl, vinyiene or 
1.2-dichlorovinylene group, or a group of formula -C(CH3) « C(CH 3 )-]. 

The preferred heterocyclic groups are the 1-pyrrolldinyl, piperidine, hexamethyleneimino, fnorphoDno, 
thlomorphoimo, 1-homopiperazinyl, 1-plperazlnyl, and 1-plperazinyl groups substituted at the 4-ppsftion with 
Ci - C4 alkyl. phenyl, acetyl or benzoyl groups. v 



7 



EP 0 337S19 All 



sssssssesfs 

to 6 c^LT fl °t r 0 mV eP H S8ntS ^ this may bo a straight or branched chain alkyl group having from 1 

straight and branched chain alkoxycarbonyl groups in which tha alkyl part Is aCi-C alkvl armm mnr« 
SSJSf ^"-P"*^"* MOtutow*,^. LobSo^on^SS^ 

9 rou P s havi "fl from 7 to 15 carbon atoms, such as the phenoxycarbonyl 1-naphthyloxvcarbo- 
1-^hry.oxyoarbonyl groups, and suchgroupThavK leas? SEKS£, 
nlT,^ u Wld/or at least one of substituents (c) defined above for examola th« 

Si?^' E^omophenoxycarbonyl. m-nltrophenoxycarbonyf. o^o^henoSbonvl 

E-formyloxyphenoxycarbonyl. 2.4^icnloropha^carbon7J £2£££ 
oro^oX.^25™ ^P^'^ony'. o. m- or £-tolyloxycarbonv| and benzamidophenoxycarbonyl 

Sd!h^ 9rOUPS ' "•** may be ""^stituted or have at least^e oSstlents (,) defied and 
exempted above, for examp,e the phenacyloxycarbonyl group Itself or the ^romophen^rcSoo^ 

geranyloxycarbonyl groups; 

^S^^^^Z^X^ "V*55 "* °™» * P«*™<* » Satan.* =, . 
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alkoxymethoxycarbonyl groups, in wh/ch the alkoxy part Is Ci - Ce. preferably Ci - C4, and may itself be 
substituted by a single unsubstituted alkoxy group, such as the methoxymethoxycarbonyl. ethoxymethoxycar- 
bonyl. propoxymethoxycarbonyl, isopropoxymethoxycarbonyl. butoxymethoxycarbonyl and methoxyethoxv- 
rnethoxycarbonyl groups; and 

other groups capable of being hydrolyzed In vivo under physiological conditions (which Include e.g. the 
pivaloyloxymethoxycarbonyl, acetoxvmethoxycarbonyl and methoxymethoxycarbonyl groups referred to 
above) as well as, for example, the phthalidyl, phthalidyloxycarbonyl. indanyloxycarbonyl, {2-oxo-5-methyl- 
1,3-dioxolen-4-y|)methoxycarbonyl and (2-oxo-5-phenyM f 3-dioxolen-4-yi)methoxycarbonyl groups 

Of the protected carboxy groups, alkoxycarbonyl groups and benzyloxycarbonyl groups are preferred and 
aikoxycarbonyl groups are more preferred. 

Where R* represents a group of formula -CONFER*, this Is a substituted or unsubstituted carbamoyl group 
and the eJkyl groups which may be represented by R* and R* may be any of those having from 1 to 6 carbon 
atoms exemplified above. Examples Include the carbamoyl, methytcarbamoyi, ethylcarbamoyl, propvrtcarba- 
moyi, Isopropylcarbamoyl, butylcarbamoyl, sec-butylcarbamoyl. IsobutylcarbamoyI, t-butylcarbamoyl pen- 
tyicarbamoyl, hexylcarbamoyl, dimethylcarbamoyl, dlethylcarbamoyl and N-butyf-N-methyicarbamoyl. ' 

However, R« most preferably represents a hydrogen atom or a protected carboxy group 
. Where R» represents a carboxyalkyl group, the .alkyl part of this may be a straight or branched chain alkyl 
group having from 1 to 6, preferably from 1 to 3, carbon atoms (and more preferably one carbon atom) and a 
carboxy substituent, and examples include the carboxymethyl, 1-carboxyethyl, 2-carboxyetbyl, 3-carboxypro- 
pyl, 1-carboxy-1-methylethyl, 1-carboxypropyJ. 2-carboxyphenyI. 4-carboxybutyl. 3-carboxy-2-methylpropvi 
1-carboxypentyl. 5-carboxypentyl and 6-carboxyhexyl groups. 

Where R* represents a protected carboxyalkyl group, the carboxyaJkyl group Itself may be as defined and 
exemplified above, and the protecting group for the carboxy group may be any of those protecting groups 
forming part of the protected carboxy group represented by R«. 

Of the protecting groups, the alkyl and aralkyl groups and the groups capable of being hydrolyzed In vivo are 25' 
preferred. - 

Examples of the substituents (a) Include: 
Ci - Ce alkyl groups,, Ce - Cm aryt groups, C 7 - Ci© aralkyl groups. Ci - C12 (or, as appropriate, Ci - Ce) 
aikanoyl groups, C7 - Cie arylcarbonyl groups, C2-C7 alkoxycarbonyl groups. C7-C16 aryloxycarbonyi 
groups and Ce - C 2 o aralkyloxycarbonyl groups, In all cases for example such as those exemplified above In 30 / 
relation to R 1 and R 2 ; 

Ci - C 6 haloalkyl groups, in which the alkyl part is as defined and exemplified In relation to the alkyl groups 
wNch may be represented by Ri and R 2 , and the halogen atom is chlorine, fluorine, bromine or iodine, such as 
the 2,2.2-tnchloroethyl, 2-haloethyl (e.g. 2-chloroethyi, 2-fluoroethyl, 2-bromoethyl or 2-iodoethyl). 2.2-dibro- 
moethyl and 2^,2-tribromoethyl group; 

haJogen atoms, such as chlorine, fluorine, bromine or iodine; and 

Ci - C 6 alkoxy groups, Ce - C14 aryloxy groups, Ci - C12 aikanoyloxy groups, C7 - C15 arylcarbonyloxy groups, 
C 2 - C7 alkoxycarbonyloxy groups, C7 -Cis aryloxycarbonyloxy groups and Ce - C20 aralkyioxycarbonyloxy 
groups, respectively having a Ci -C 6 alkyl. Ce-Ci 4 aryl, Ci -C12 aikanoyl, C7-C15 arylcarbonyl, C2 -C 7 
alkoxycarbonyl. C 7 - C15 aryloxycarbonyi or Ce - C 20 aralkyloxycarbonyl portion for example such as those 40 
exemplified above In relation to R 1 and R 2 ; 

and these examples also apply, when appropriate, to the groups R 10 , RH, R12 anc j R13. 

The preferred substituents (a) are Ci-Ce alkyl groups, trlfluoromethyl groups, C*-Cit aryl groups 

1 ■f Bffl ^ groups - Cl " 06 a,kan °yJ groups, C 7 - C11 arylcarbonyi groups, C 2 - C 7 aikoxyoarbonyl groups! 
carbamoyl groups, mono- or di-C 2 - C7 alkylcarbamoyl groups, mono- or dl-Cr - Cn aryicarbamoyl groups 45 
thiocarbamoyl groups, mono- or di- C 2 - C7 alkylthiocarbamoyl groups, mono-or dl- C7 - Ci. arytthiocarbamoyi 
groups, mono- or di-Ci-Ce alkylamlno groups, mono- or dl- phenylamlno groups, mono- Ci-Ce 
alkanoylamino groups, monobenzoylamlno groups, halogen atoms, nltro groups, cyano groups, hydroxy 
groups. Ci - Ce alkoxy groups, phenoxy groups, Ci-Ce aikanoyloxy groups, C2-C7 alkoxyca^onyloxvr 
groups, benzoyloxy groups and carboxy groups. More preferred are Ci - Ce alkyl groups, tnWromethvl so 
groups, phenyl groups, halogen atoms and Ci - Ce alkoxy groups; and Ci - C4 alkyl groups, Q t . C4 alkoxy 
groups, halogen atoms and trlfluoromethyl groups are most preferred. 

Examples of the substituents (b) include d - Ce alkyl groups, halogen atoms. Ce - C14 aryl groups, C 7 - C10 
aralkyl groups, Ci - Ce aikanoyl groups and Cr - Cie arylcarbonyl groups, In all cases for example such as 
those exemplified above In relation to R1 and R 2 , of which Ci - C4 alkyl groups, phenyl groups, benzyl groups. 55 
Ci - Ce aikanoyl groups and benzoyl groups are preferred. 5 

Examples of the substituents (c) include: 
Ci -C 4 alkyl, Ce-Cio aryl, Ce-Cio aryloxy and Ci - Ce aikanoyloxy groups, for example 'such as thosa 
exemplified above in relation to Ri and R 2 or substituents (a): P ™ 

seV-but^ example methoxy, ethoxy, propoxy, Isopropoxy, butoxy, Isobutoxy, f-butoxy and 60 

haJogen atoms, such as chlorine, fluorine, bromine or iodine 

trlrS Cl "° 4 9r0Up3 ' C, - C < 0 rou P 6 ' halogen afoms;- 

trlfluoromethyl groups and nltro groups. T 

A preferred class of compounds of the present Invention are those compounds of formula (I), In which: 65 
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R 1 and R* are the same or different and each represents: 
a hydrogen atom, 
a Ci - Ce alkyl group, 
a C3 - Ce alkenyl group, 
5 a C3 - Ca cycloalkyl group, 
a C6-C14 aryl group. 

a substituted Ca-Ci 4 aryl group having at least one of substltuents (a*) defined below 
L n K^i^° r s " bstitu / ed , 5^ 0 rou P from 1 to 3 aryl parts each of which is C 6 - C10 and an alkyl part 
which is Ci - C 3 , and said substituted aralkyl groups having at least one of substltuents <ai) defined below 
10 a Ci - C5 alkanoyl group, 
a benzoyl group, 

a substituted benzoyl group having at least one of substltuents (ai) defined below 
a C 2 - C7 alkoxycarbonyl group, 
a group of formula -CONRSW, 
15 a. group of formula -CSNR 6 W, 
a benzenesulphonyl group, or 
a toluenesulphonyl group, 

or Ri and R*. together with the nitrogen atom to which they are attached, form a nltrogen-contatnlna 

*» n^T 1 ° Qr0t t P havJn ^ m 6 10 6 rinfl at ° mS ' ° f ***** 0 or 1 ara Clonal nitrogen ^or^i^TSS 
20 sulphur hetero-atoms, said heterocyclic group being unsubstltuted or having at least one of substltuents (bi) 

1/ 11 k * Z 0rm SUCh . a heterdcvc,lc ^oup fused to at least one benzene ring system which ring system 
is unsubstltuted or has at least one of substltuents ( C 1) defined below 9«y«em 

define^teve^ repreS0nts a hydr ° 9en atom - and thG other «* ™* R b * represents a group of formula (II), 
25 R< represents a hydrogen atom, a C* - C$ alkoxycarbonyl group or a benzyloxycarbbnyl group- 

[ e P resents a hydrogen atom, a carboxymethyf group or a protected carboxymethyl group, in which the 

n-0 or°V fOUP a C1 " 04 ^ ° rOUP ' * benZyI ° rOUP ° r H 9r ° Up Capable ° f being "yd^^ed In vivo ; 

X represents a sulphur atom; 
30 R6' and R*' are the same or different and each represents: 

a hydrogen atom, 

a Ci - C6 alkyl group, 

a Ca - C6 alkenyl group, 

a C3 - Ca cycloalkyl group, 
35 a C6-C14 aryl group, 

a substituted C 6 -Ci 4 aryl group having at least one of substltuents (ci) defined below 
a benzyl group, ' 
a benzenesulphonyl group, 
a toluenesulphonyl group, 
40 a C2 - C6 alkanoyl group, or 
a C7-C11 arylcarbonyl group, 

substltuents (a 1 ) : 

Ci - Cs alkyl groups, 
45 trifluoromethyl groups, 

Cs - C10 aryl groups, 

O7 - C12 aralkyl groups, 

Ci - C6 alkanoyl groups, 

C7-C11 arylcarbonyl groups, 
50 C2 - C7 alkoxycarbonyl groups, 

groups of formula -CONR™'RH' t 

groups of formula -CSNRiO'R 1 *', 

C^o'^r^)^ Sam °' ° r dlff6rent and 6aCh re P resents a hvdro 9 en «om, a d - C 8 alkytgroup or a 
55 groups of formula -NRi2'Ri»' 

halogen aroms, ' * H " 

nitro groups, 
60 cyano groups, 
hydroxy groups. 
Ci - C6 alkoxy groups, 

phenoxy groups, v 
Ci - Ce alkanoyioxy groups, 
65 benxoyioxy groups, 
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C2 - C7 alkoxycarbonyloxy groups, and 
carboxy groups; 

substltuents (b 1 ): 

oxygen atoms (i.e. to form an oxo group), 
•Ci -C4 alkyl groups, 
phenyl groups, 
benzyl groups, 
C1 - C6 alkanoyl groups, and 
benzoyl groups; 

substltuents (c 1 ): 
Ci - C4 alkyl groups, 
C1 - C4 alkoxy groups, 
halogen atoms, 
trffluoromethyl groups, and 
nltro groups; 

provided that, when R' represents said alkanoyl, benzoyl substituted benzoyl, alkoxycarbonyl, benzenesul- 
phonyl or toluenesulphonyl group or said group of formula -CONFER*' or -CSNR«'R" then R 2 represents 
said hydrogen atom, or said alkyl. alkenyl, cycloalkyl, aryl, substituted aryl, aralkyl or substituted aralkyl orouo • 20 
and pharmaceutical^ acceptable salts and esters thereof. 
More preferred compounds of the present Invention are those compounds of formula (la): 

R 2 S H 

\ / \ / 2s 

N-C C R 4 O 
/« H | // 
R 1 N C-C=C C 

I I (ia) y 

\ / 
c 
II 

In which: 

R 1 and R 2 are the same or different and each represents: 

a hydrogen atom. 

a Ci - Ce alkyl group, 

a C3 - Ce alkenyl group, 

a C3 - Cs cycloalkyl group, 

a phenyl group, 

a riaphthyl group. 

a substituted phenyl group or a substituted naphthyl group having at least one of substltuents (a 2 ) defined 4$ 
below, 

a C7 - C19 aralkyl group, 

a substituted C7-C19 aralkyl group having at least one of substltuents (a 2 ) defined below 
a C2 - Ce alkanoyl group, 
a benzoyl group, 

a substituted benzoyl group having at least one of substltuents (a*) defined below 
a group of formula -CONR^R*", or " ' ' 

a group of formula -CSNR 8 **R 7 " t 

or R1 and R 2 , together with the nitrogen atom to which they are attached, form a 1-pyrrolitfinyl. piperidino. 
hexametnyleneimlno, morpholino, thiomorpholino or 1-plperazinyI group which is uneubstltuted or has at least 55 
one of substltuents (b 2 ) defined below; " w 

R* represents a hydrogen atom or a Ca - Cs alkoxycarbonyl group; 

R represents a hydrogen atom, a carboxymethyl group or a protected carboxymethyl group, In which the 
protecting group Is preferably a Ci - C 4 alkyl group, a benzyl group or the groups capable of beifjg hydrolyzed 

Re " R 7 " are the same or different and each represents: 60 
a hydrogen atom, • 
a Ci • Ce alkyl group, 
an allyl group, 

a cyclohexyl group v 
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a Ce - C10 aryl group 

a substituted Ce - C10 aryl group having at least one of substituents (c 2 ) defined below, 
a benzenesulphonyf group, 
a toluenesulphonyi group, or 
..a benzoyl group. 

substituents (a 2 ): 
Ct - C6 alkyl groups, 
trifluoromethyl groups, 
phenyl groups, 
halogen atoms, and 
Ci - Ce alkoxy groups; 

substituents (b 2 ): 

Ci - C4 alkyl groups, 

phenyl groups, 

benzyl groups, 

Ci - Co alkanoyl groups, and 

benzoyl groups; 

substituents fc 2 ): 
Ci - C4 alkyl groups, 
Ci - C4 alkoxy groups, 
halogen atoms, 
nltro groups, and 
trifluoromethyl groups; 

provided that , when R 1 represents a hydrogen atom, R 2 represents the said groups other than a hydrogen 
atom, and when R 1 represents said alkanoyl, benzoyl or substituted benzoyl group or said group of formula 
-CONR 6 "R 7 " or-CSNR 64r R 7 ", then R 2 represents said hydrogen atom or said alkyl, alkenyl, cycloaikyl, phenyl, 
naphthyl, substituted phenyl, substituted naphthyl, aralkyl or substituted aralkyl group; 
and pharmaceutically acceptable salts and esters thereof. 

Still more preferred compounds of the present invention are those compounds of formula ( la), defined 
above, In which: 

R 1 and R 2 are the same or different and each represents: 

a hydrogen atom, 

a Ci - C4 alkyl group, 

a C3 - C6 alkenyl group, 

a C3 - C6 cycloaikyl group, 

a phenyl group, 

a substituted* phenyl group having at least one Ci - C 4 alkyl, Ci - C4 alkoxy, halogen or trifluoromethyl 
substituent, 

a monoarylcarbamoy! or monoaryl(thlocarbamoyl) group In which the aryl group is a Ce - C10 carbocyclic aryl 
group which is unsubstituted or has at least one Ci - C4 alkyl, Ci • C 4 alkoxy. halogen, trifluoromethyl or nltro 
substituent 

R 4 represents a hydrogen atom or a C2 - C5 alkoxycarbonyl group; 

R 5 represents a hydrogen atom, a carboxymethyl group or a protected carboxymethyl group, in which the 
protecting group is preferably a Ci - C* alkyl group, a benzyl group or one of the groups capable of being 
hydrolyzed in vivo ; 

provided that, when R1 represents a hydrogen atom, R 2 represents the said groups other than a hydrogen 
atom, and when R*» represents said monoarylcarbamoyl or monoarylthlocarbamoyl group, R 2 represents said 
hydrogen atom or said alkyl. alkenyl, phenyl or substituted phenyl group; 
and pharmaceutically acceptable salts and esters thereof. 
The most preferred compounds of the present invention are those compounds of formula (lb): 
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R 2 S 






\ / 


\ / 




N-C 


C R 4 


n 


/ II 


H I 


// 


H N 


_c-c=r 


Q 




I 


I 




s 


N-R5 




\ 


/ 






c 






II 






s 



(lb). 



in which: 

" a .^ t re " n !f * * - f*?*? * C » - C » a,ke "y B r o«P. •» Ph-nyl Sroup. a substituted phenyl group having 

fh ^ Lm ^L" 64 Cl '£* ^f 0 ^' ha '° 9en ^ ttfluoromethyl substituent. aphenylcarbamoyl group or a 

^er^(thoearbamoyl) group In which the phenyl group is unsubstltuted or has at least one C , alki? 

C, - C 4 alkoxy, halogen, trifluoromethyl or nttro substituent. m 

R< represents a hydrogen atom or a C2 - C5 alkoxycarbonyl group; 

R 6 represents a carboxymethyl group; 

and pharmaceutically acceptable salts and esters thereof. 

»„? fhf ° 1 ^ i 1 ™*" 1 from 1 to 3 double bonds P rese "t between the thiazole ring 

and the h.azolidine or rhodanlne ring; and the compounds of the present Invention can. therefore form 
various stereoisomers. These Individual stereoisomers, as well as mixtures thereof, all form part of the present 
invention Furthermore, when R» represents a hydrogen atom in the compound of formula (I), tautomerism 

rhe C p?ese e nnn^ntton 0960 *~ °" b ° nyl 9r ° UP ' " nd S "° h tautomers «•■*«» SSSSZ 

The compounds of the Invention may contain one or more carboxy groups and can. therefore form salts 

22 s sstysim saarE sssxr , " a, '" es "' ^, - eadum sate: 

the ammonium salts; 

quaternary ammonium salts, for example the tetramethylammonium. tetraethylammonlum. benzyltriethv- 
lammonium and phenyttriethylammonlum salts; 

? ltS .iT? h f lkylaml ?! S ; cyc'oa'^am'nes or aralkylamines. such as Ihe methylamlne. methylamine. 

d methylamlne, diethylamlne. trimethylamlne. triethylamlne. N-methylhexylamlne. cyclopentylamine 

dlcyclohexylamine. benzylamine. dibenzylamine. a-phenytethylamine and ethylenediamine salts- 

6a _? I boteroc y c,,c amines, wherein the heterocyclic group Is unsubstituted or has atleast one Ci - C* 

n^^'Vf T 1 ! 18 the P'P eridine ' morpholine. pyrrolidine, plperazine. pyridine, 1-memylplp- 
erazlne and 4-ethylmorpholtne salts; and 

salts wtth amines containing a hydrophilic group, such as the monoethanolamlne. ethyldiethanolamine 
ana z-amlno-1-butanol salts. 

nit^en 0 !T^ Und . ! l 0f 1(16 P™? ent J nventlon ma y also be basic In character as they necessarily contain several 

tne 1 re ^~- form acid addition salts with suitable acids. Examples of acids 
include: hydrochloric acid, sulphuric acid, nitric acid and phosphoric acid; and organic carboxylic and 

iSKZESiSSL'l ^ SU ^ niC acW ' 0,3,8,0 ao,d ' fumarlc ac,d . •**> «*■ SutamlclSaXpaSc 
acid, p-toluenesulphonic acid and methanesulphonic acid. ■ 

of apeclflc compounds of the Invention are given In the following formulae (M) to (1-4) in which 
the substrtuents are as defined in the corresponding one of Tables 1 to 4 p.e Table Tre ates toCtiT? 
l^¥KZ£^r£% 81,11 S ° 0nl ; Fom,U,a ™ — ***** *» the compounds listed h SCRiS 
abbrev^ons ^useJ 9r ° UP C ° ,Umn head9d the Tab,es ' 5» fo,fowin 0 
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Ac acetyl 

All . allyl 

Ant anthryl 

Boz benzoyl 

Bu butyl 

cBu cyclobutyl 

iBu isobutyl 

JtBu t -butyl 

Buc butoxycacbonyl 

iBuc isobutoxycarbonyl 

£Buc t-butoxycarbonyl 

Bz benzyl 
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Bzc benzyl oxycar bony 1 

Bzhy benzhydryl 
Bzs benzene sulphonyl 

Cam . carboxymethyl 
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carbamoyl 



Et ethyl 

Etc ethoxycarbonyl 



hexyl 



cyclohexyl 
Me methyl 
Mec methoxycarbonyl 
MeB methanesulphonyl 
N P naphthyl 
N P C naphthyloxycarbonyl 
0c octyl 
ph phenyl 
Phc phenoxycarbonyl - 

Fhy phenylene. e.g. 1,2-Phy 

1, 2-phenylene 
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£ Pn cyclopentyl 

Jl Pn neopentyl 

Pr propyl 

£ Pr cyclopropyl 

i Pr isopropyl 

Prc propoxycarbonyl 

i Prc isopropoxycarbonyl 

iPre iBopropenyl 

Prg propargyl (« 2-propynyl) 

Sam BUlphamoyl 

st Y styryl 

Tfni trif luoromethyl 
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vin vinyl 
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H 


Etc 


H 


o 


s 


2-15 


Ph 


H 


H 


H 


Cam 


1 


o 


2-16 


Ph 


H 


H 


H 


H • 


o 


o 


2-17 


Ph 


H 


H 


Car 


Cam 


n 




2-18 


2-Np 
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TABLE 2 fcont) 



Cpd. 
No . R 


R 2 


R 3 


R 4 


R 5 


n x 


2-57 -NHPh 


H 


H 


Etc 


(l-iPrcOEtc)Me 0 s 


2-58 -NHPh 


H 


H 


Etc 


CEtc)Me 


o s 


2-59 -NHPh 


H 


H 


Etc 


(NaOOC)Me 


0 s 


2-60 -NHPh 
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TABLE 2 fcont) 
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0 0 


4-31 


Ph 


H 


H 


H 




U b 


4.-32 


Ph 


H 


H 


H 


\ Li* U W / i Jk" 


U b 


4-33 


Ph 


H 


H 


H 


\ A *- wC» L- L> J Cits 


U b 


4-34 


Ph 


H 


H 


H 


Cam 


1 s 


4-35 


Ph 


H 


H 


H 


(NaOOC)Me 


O S 


4-36 


Ph 


H 


H 


Etc 


Cam 


0 s 


4-37 


4-FPh 


H 


H 


H 


Cam 


0 s 


4-38 


4-FFh 


H 


H 


H 


(NaOOC)Me 


0 s 


4-39 


4-FPh 


H 


H 


H 


(Etc)Me 


0 s 


4-40 


4-FPh 


Et 


H 


H 


Cam 


0 s 


4-41 


3-FPh 


H 


H 


H 


Cam 


0 s 


4-42 


2-FPh 


H 


H 


H 


Cam 


0 s 


4-43 


Ph 


Me 


H 


H 


Cam 


0 s 


4-44 


2.4-diFPh 


H 


H 


H 


Cam 


0 s 


4-45 


2.4-diFPh 


H 


H 


H 


(l-iPrcOEtc)Me 


0 s 


4-46 


2.4.6-triFPh 


H 


H 


H 


Cam 


0 s 


4-47 


2,4.5-triFPh 


H 


H 


H 


Cam 


0 s 


4-48 


2-C2-4-FPH 


H 


H 


H 


Cam 


Q S 


4-49 


4-F-2-TfmPh 


H 


H 


H 


(NaOOC)Me 


0 s 


4-50 


2-Br-4, 6-diFPh 


H 


H 


H 


Cam 


l s 


4-51 


2-EtO-4-F- 














-6-NO z Ph 


H 


H 


H 


(Etc)Me 


0 s 


4-52 


4-C£-2-FPh 


.H 


H 


H 


(Buc)Me 


0 s 


4-53 


4-TfmPh 


H 


H 


H 


Cam 


Q S 


4-54 


4-TfmPh 


H 


H 


H 


(NaOOC)Me 


0 s 


4-55 


4-TfmPh 


H. 


H 


H 


(Etc)M.e 


0 s 


4-56 


4-TfmPh 


H 


H 


H 


(l-iPrcOEtc)Me 

• 


0 s 
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TABLE 4 (contn 



Cpd . 
No . 


R 1 


R 2 

Xv 






R 


n X 


4-57 


3-Tf mPh 


H 


H 






o s 


4-58 


2-TfmPh 


H 


H 


H 


paw 


0 S 


• 4-59 


2-ACNH-5 -Tf mPh 


H 


H 


H 


V- CI III 


0 5 


4-60 


2-N0 2 -4-TfmPli 


H 


H 


H 




u s 


4-61 


1-Np 


H 


H 


H 


Cam 


yj a 


4-62 


2-Np 


H 


H 


H 


Cam 

WCWU 


n c 


4-63 


4-F-l-Np 


H 


H 


H 


Cam 




4-64 


4-C£Ph 


H 


H 


H 


Cam 


\J a 


4-65. 


3-ClPlx 


H 


H 


H 


Cam 


n q 

is a 


4-66 


2-CiPh 


H 


H 


H 


Cam " 


w a 


4-67 


4-BrPh 


H 


H 


H 


Cam 


O S 


4 r 68 


3-NO,Ph 

z 


H 


H 


H 


Cam 


0 s 


4-69 


P_-Tol 


H 


H 


H 


Cam 


0 s 


4-70 


ra-Tol 


H 


H 


H 


Cam 




4-71 


0.-T0I 


H 


H 


H 


Cam 




4-72 


4-iPrPh 


H 


H 


H 


Cam 


w a 


4-73 


4-MeOPh 


H 


H 


H 


Cam 




4-74 


3-MeOPh 


H 


H 


H 


Cam 


U a 


4-75 


2-MeOPh 


H 


H 


H 


Cain 

w am 


U a 


4-76 


3-EtNHPh 


H 


H 


H 


Cam 

w U Ail 


u a 


4-77 


4-PhNHPh 


H 


H 


H 


Cam 

V# w Ml 


ft c 
u a 


4-78 


4-PhPh 


H 


H 


H 


Cam 


o s 


4-79 


4-PhOPh 


H 


H 


H 


Cam 


0 s 


4-80 


4-(NMe 2 )Ph 


" H 


H 


H 


Cam 


0 s 


4-81 


4-CNPh 


H 


H 


H 


Cam 


0 s 


4-82 


4-EtcPh 


H 


H 


H 


Cam 


0 s 


4-83 


2-HOOCPh 


H 


H 


H 


Cam 


0 s 


4-84 


4-HOPh 


H 


H 


H 


Cam 


0 s 
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TABLE 4 (cont) 



Cpd • 
No . 


R 1 


R 2 


p 3 
R 


,,4 
R 


5 

R 


n X 


4-85 


3-HOPh 


H 


H 


H 


Cam 


0 S 


4-86 


2-HOPh 


H 


TT 
H 


H 


Cam 


0 S 


4-87 


3, 5-dit.Bu-4-HOPh H 


xi 


TT 

H 


Cam 


0 S 


4-86 


4-HO-3,5-diMePh 


H 


H 


H 


Cam 


0 S 




4-(EtCar)Ph 


H 


H 


H 


Cam 


0 S 


4-90 


2-SamPli 


H 


H 


H 


Cam 


0 s 


4-91 


3-AcPh. 


H 


xi 


TT 

H 


Cam 


0 S 


4-92 


4-BozPh 


H 


TT 

a. 


H 


Cam 


0 S 


4-93 


4-AcOPh 


H 


H 


H 


Cam 


0 s 


4-94 


4-BozOPh 


H 


TT 
H 


H 


Cam - 


0 s 


4-95 


3,4, 5-triMeOPh 


H 


n 


TT 


Cam 


0 s 


4-96 


B2hy 


H 


TT 

Cl 


TT 

H 


Cam 


0 s 


4-97 


Bzhy 


H 


** 


TJ 
Cl 


(Etc ) Me 


0 s 


4-98 


Bzhy 


H 


U 


Cl 


(NaOQC)Me 


0 s 


4-99 


A At J3 i TJ» Ti mm W.— 

* • 4t —a lFBzhy 


H 


La 


TP f r» 
IjLC 


cam 


0 s 


4-100 


4.4'-diFBzhy 


H 


XT 
LI 


TT 

Cl 


cam 


0 s 


4-101 


di(2-Np)Me 


H 


TJ 
Xl 


TT 

Cl 


Cam 


0 s 


4-102 


(4-FPh) (2-Np)Me 


H 


tT 

a 


TT 
H 


Cam 


0 s 


4-103 


Bz 


H 


TT 

H 


TT 

H 


Cam 


0 s 


4-104 


Ph 


Ph 


TT 

xl 


TT. 

H 


Cam 


0 s 


4-105 


Ph 


Me 


TT 

H 


H 


Cam . 


0 s 


4-106 


Phc 


H 


TT 
XI 




Cam 


0 s 


4-107 


1-Npc 


H 


H 


Car 


Cam. 


0 5 


4-108 


Phc 


Me 


H 


IPrc 


Cam 


OS 


4-109 


Mec 


Ph 


H 


Etc 


Cam 


0 s 


4-110 


Etc 


Ph 


H 


MeCar 


Cam 


0 s 


4-111 


iPrc 


K 


H 


-COOH 


(Mec)Me 


0 s 


4-112 


Bzc 


H 


H 


H 


H 


0 s 



/ 
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TABLE 4 (contl 



Cpd. 

NO. R L 


R 2 

EX 


R 3 


R 


-5 
R 


n X 


4-113 BZC 


Me 


H 


Etc 


boia 


0 s 


4-114 BZC 


Et 


H 


Etc 




0 s 


4-115 BZC 


Ph 


H 


Buc 


V l-rXVU£itCJMe 


0 s 


4-116 1-Me-l-PhEtC 


H 


H 


Ft- n 


Cam 


0 s 


4-117 BzhyOCO- 


H 


H 


Ft* r» 




0 s 


4-11B BZS 


H 


H 




Cam 


0 s 


4-119 BZS 


H 


H 


Ft" n 


XX 

n 


0 s 


4-120 Bzs 


H 


H 


W 
CI 


Cam 


0 o 


4-121 Mes 


H 


H 


Ftp 


(^am 


0 o 


4-122 Mes 


iBu 


H 


Etc 


XT «• • 


0 o 


4-123 Tos 


HX 


H 


Car 


balll 


0 o 


4-124 Me 


H 


H 


H 


Pa m 

w & 111 


0 s 


4-125 Et 


H 


H 


H 


bOJIl 


0 s 


4-126 iPr 


H 


H 


H 


bO ill 


0 s 


4-127 Bu 


H 


H 


H 


bom 


0 s 


4-128 tBu 


H 


H 


TJ 

n 


cam 


0 s 


4-129 Me 


Me 


H 


uLb 


Cam 


0 s 


4-130 Et 


Me 


H 




Cam 


0 s 


4-131 CPn 


Et 


H 




Cam 


0 s 


4-132 cRx 


H 


XT 


£1 


cam 


a s 


4-133 All 


H 


H 


H 


Cam 


YY G 

o s 


4-134 All 


iBu 


H 


H 


Cam 


0 s 


4-135 OC 


H 


H 


H 


Cam 


0 s 


4-136 Et 


'Et 


H 


H 


Cam 


0 s 


4-137 Prg 


H 


H 


H 


Cam 


0 s 


1-138 Prg 


Me 


H 


H 


Cam 


0 s 


1-139 a,ct-diMePrg 


H 


H 


H 


Cam 


Q S 


U140 Pr 


H . 


H 


H 


Cam 


Q S 
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TABLE 4 (conU 



Cpd. 
NO. 



R 



R 



R" 



R 



n X 



4-141 cPr 


H 


H 


H 


Cant 


0 


5 


4-142 cPr 


H 


H 


Etc 


Cam 


0 


S 


4-143 cBu 


H 


H 


H 


Can 


0 


s 


4-144 _cBU 


H 


H 


Etc 


Cam 


0 


s 


4-145 cPn 


H 


H 


H 


Cam 


0 


s 


4-146 CPU 


H 


H 


Etc 


Cam 


0 


s 
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TABLE 5 



Cpd. 
No. 


1 2 
R -R 


R 


M 

R 


R 5 


n X 


5-1 


"(CH 2 ) 4 - 


H 


H 


Cam 


0 S 


5-2 


-(CH 2 ) 5 - 


H 


Mec 


Cam 


0 s 


5-3 


-C0(CH 2 ) 2 C0- 


. H 


Etc 


H 


0 s 


5-4 


-COCH=CHCO- 


H 


Etc 


Cam 


0 s 


5-5 


-COCCJUCCfcCO- 


H 


Etc 


Cam 


0 s 


5-6 


-COCC£=CCiCO- 


H 


H 


Cam 


0 o 


5-7 


-CO(1.2-Phy)CO- 


H 


H 


Cam 


0 s 


5-8 


-CO(1.2-Phy)CO- 


H 


Etc 


Cam 


0 s 


5-9 


-(CH 2 ) 2 -0-(CH 2 ) 2 - 


H 


H 


H 


0 o 


C T A 

b — J-U 


-(CH 2 ) 2 -0-(CH 2 ) 2 - 


H 


H 


- Cam 


0 s 


3-11 


- (CH 2 ) 2 _0 - (CH 2 ) 2- 


H 


Etc 


Cam 


0 s 


D — Jl6 


- (CH 2 ) 6~ 


H 


H 


Cam 


0 s 


J-XO 


-(CH 2 ) 2 -NH-(CH 2 ) 2 - 


H 


H 


Cam 


0 s 


D — 


-(CH 2 ) 2 -NMe-(CH 2 ) 2 - 


H 


H 


Cam 


0 s 


-J — X Zj 


\ <-*i 2 ; 2 -nibu- ( CH 2 ; 2 ~ 


H 


H 


Cam 


0 s 


5-16 


-(CH 2 ) 2 -NPh-(CH 2 ) 2 - 


H 


H 


Cam 


0 s 


5-17 


-(CH 2 ) 2 -NB2-(CH 2 ) 2 - 


H 


H 


Cam 


0 s 


5-18 


-(CH 2 ) 2 -NAc-(CH 2 ) 2 - 


H 


H 


Cam 


0 s 


5-19 


-CCH 2 ) 5 - 


H 


H 


Cam 


0 s 


5-20 


~ (CH 2 ) 2~ S " (CH 2 ) 2" 


H 


H 


Cam 


0 s 


5-21 


-(CH 2 ) 2 -NBoz-(CH 2 ) 2 - 


H 


H 


Cam 


0 s 


5-22 


-CH 2 -S-(CH 2 ) 2 - 


H 


H 


Cam 


0 s 



V 
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Of the compounds listed above, the following are preferred, that Is to say Compounds No. 2-12 2-29 2-30 
2-35. 2-39. 2-41. 2-42. 2^7, 2-59. 2-72, 2-74, 2-75, 2-76, 2-80, 2-82, 2-83, 2-85. 2-86, 2-87, 2-88, 2-89! 2-90 2-92 
2-93, 2-94, 2-96, 2-97, 2-98, 2-99. 2-105, 3-1,3-10. 3-17, 3-21. 3-30. 4-18. 4-19. 4-31, 4-34, 4-37. 4-57 4-73' 4-99 
4-104, 4-125, 4-126, 4-129, 4-132. 4-133, 4-136, 4-141 and 5-10. of which the following are more preferred that 
Is to say Compounds No. 2-29, 2-41. 2-47. 2-72, 2-76, 2-80. 2-83. 2-88, 2-90, 2-92, 2-105 3-1, 3-10 3-17 3-21 
3.30, 4-18, 4-31, 4-37, 4-57, 4-73, 4-99, 4-104, 4-125, 4-126, 4-132, 4-133, 4-136, 4-141 and 5-10* and the 
following are most preferred, that is to say: 

2-29. ^1-ethoxycarfoonyl-H2-<^^ acId; 
2-41. 5[2-(3-phenylureido)thiazol-4-ylmethylene]rhodanine-3-acetic acid; 

2-47. 5-{1-ethoxycarbonyl-1-[2-{3^ acid; 
2-72. 5-|1-[2-(3-p^hiorophenyiureido)thla20l-4-yl]-1-ethoxycart>onylmeth^ acid- 
2-76. H W2-(3-£-fiuorophenylureido)thia^^^ acld / 

2- 88. H 1 ^^oxycarbonyl-1-[2-[3-(4-fluoro-3-nitrophenyl)ureido)thiazol-4^ 
acid; 

aclf ^ 1 " etho ^^ on ^~^ 

3- 1. 5-{1-ethoxyciiffcony!-1-[2-(3-^ ac|d . 

3- 10.5-{1-I2-(3-£-chlorophenylthioureido)thiazol-4-yn-1-ethoxycarfaon^ 

4- 125. 5-(2-ethylaminothiazol-4-ylmethylene)rhodanine-3-acetlc acid; 
4-126. 5^(2-lsopropylamlnothiazol-4-ylmethyiene)rhodanine-3-acetic acid; 
4-133. 5-(2-allyiamlnothla2ol-4-ylmethylene)rhodanine-3-acetic acid; 
4-141. 5-(2-cyclopropylaminothia20l-4-ylmetriylene)rhodanine-3-acetlc acid; 
and pharmaceutical^ acceptable salts and esters thereof. 

, The compounds of the present Invention can be prepared by a variety of methods well known for the 
preparation of compounds of this type. For example, they may be prepared by reacting a compound of formula 
[Hi) i 

R 1 S RC 

\ / \ / 
N-C C (III) 

/ II II 
R 2 N C 

\ 

Rd 



in which Ri and R2 are as defined above, and one of R e and R d represents a hydrogen atom, a Ci - C 8 alkyl 
group or a halogen atom, and the other of R c and R* represents a group of formula (IV): 

-(CH-CH)„-c-R« (IV) 

(in which R* and n are as defined above) 

with a compound of formula (V): 

O 

// 

H 2 C C 

II 

S N-R5 (v) 
\ / 
C 
II 

(In which R* and X are as defined above), and then, If required, converting any group represented by B 1 . R 2 R< 
or R s to any other such group. ^ K 7' ' ' 

There Is no particular restriction on the nature of the solvent, provided that It has no adverse effect on the 
w ,0 " rea 9 ents - Exiles of suitable solvents Include: organic carboxylic acids, such as acetic 

acid or trtfluoroacetic acid; alcohols, such as methanol or ethanol; ethers, such as diethyl ether or 
tetrahydrofuran: or a mixture of any two or more thereof, or a mixture of any one or more thereof with water. 

The reaction will take place over a wide range of temperatures, and the precise reaction temperature chosen 
is not critical to the Invention. In general, we find it convenient to carry out the reaction either at room 
£ hwra of around from 1 to 5 days, or with heating (below about 100 °C) forfrom f minutes to 

J n e°*?mn£ ITS! t ^„ r ! aClJoa w ! P refer to carry it our In the presence of ammonia or an organic base, 
for example an amine such as methylamlne. ethylamlne. diethylamlne. propylamine. dllsoBropyJamlne; 
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piperidine. pyrrolidine or morpholine, and/or a salt, such as sodium acetate, ammonium acetate or ammonium 
chloride. , 

If required, a compound of formula (I) In which R 6 represents a hydrogen atom may be converted to a 
corresponding compound in which R 6 represents a protected carboxyalkyl group by reacting It with a 
5 compound of formula (VI) : 
Z-D-CO2E (VI) 

(wherein Z represents a halogen atom, such as a chlorine atom or a bromine atom, D represents a straight or 
branched chain alkylene group having from 1 to 6. preferably from 1 to 3. carbon atoms, and more preferably 
one carbon atom; and E represents a carboxy-protecting group, e.g. as exemplified in relation to R 4 ). 

10 The reaction Is usually effected in a solvent {for example a ketone such as acetone or an amide such as 
dimethytformamide), In the presence or absence of a base (for example a carbonate such as sodium hydrogen 
carbonate or potassium carbonate), at a temperature from 0 to 50 °C. for a period of from 0.5 to 10 hours. 

Of the compounds of formula (I), those wherein R 1 or R 2 represents a hydrogen atom can be converted to 
other corresponding compounds by alkyiatlon, carbamoylation, acylatlon, thlocarbamoylation, suiphonyiatlon 

IS and sulphenylation, as desired, by reaction with the corresponding haiide, such as an alkyl haiide, or the 
* corresponding isocyanate or isothiocyanate, such as an aryiisocyanate or arylisothiocyanate. The reaction with 
a haiide is usually effected in a solvent (for example an ether, such as tetrahydrofuran. or an amide, such as 
dimethyiformamide). In the presence or absence of a base (for example an organic amine such as 
triethylamine or pyridine), at a temperature from 0 to 50 °C, for a period of from 10 minutes to 1 day. The 

W reaction with an isocyanate is usually effected In a solvent, for example an amide such as dimethyiformamide 
or hexamethyl phosphoric triamide, at a temperature from room temperature to 100 °C, for a period of from 1 
hour to 20 hours. 

Where the compound of the present invention thus prepared contains a carboxy group or an alkoxycarbonyl 
group in the group represented by R 4 and/or R 5 , the compound can be converted to a corresponding ester 
15 compound by an esterification reaction or an ester exchange reaction, or It may be converted to a 
corresponding amide compound by an amidation reaction, all of which are well known in the art and may be 
carried out by well known techniques. Furthermore, such esters and amides can be converted to the 
corresponding carboxylic acid by hydrolysis, which, again, may be carried out by well known means. 
The esterification is usually carried out by reaction with a haiide or alcohol corresponding to the desired 
K? ester group. The reaction with a haiide Is usually effected in a solvent (for example an amide such as 
dimethyiformamide or hexamethyl phosphoric triamide). In the presence of a base (for example an organic 
amine, such as triethylamine or pyridine, or an alkali, such as sodium hydroxide), at a temperature of from 0 to 
100 P C, for a period of from 5 hours to 3 days. The reaction with an alcohol Is usually effected In a solvent (for 
example an ether such as tetrahydrofuran or dioxane, or an excess of the alcohol itself which is used in the 
5 reaction), in the presence of an acid (for example a mineral acid, such as hydrochloric acid, or a sulphonic acid, 
such as g-toluenesulphonic acid), at a temperature of from 0 to 50 0 C, for a period of from 5 hours to 3 days. 

At the end of any of the above-mentioned steps In the sequence of reactions for preparing the compounds 
of the Invention, the desired compound may be Isolated or purified by known separation or purification 
methods, such as concentration, concentration under reduced pressure, extraction with solvent 
0 crystallization and recrystaUfzation. solvent substitution, or the various chromatography techniques, notably 
preparative thin layer chromatography or column chromatography. 

The thiazole compound of formula (III) which contains a carbonyi group, which is used as a starting material 
in the process of the present Invention, can be prepared by the method described In Heterocyclic 
Compounds, 34 (No. 1 to 3) John Wiley & Sons, New York. 
5 A compound of formula (III) in which one of R c and R d represents a group of formula -CHO, that is to say an 
aldehyde, can be prepared by reducing a corresponding compound in which one of R c and R d represents a 
group of formula -COCOO-alkyI or -COO-alkyl with a metal hydride, such as sodium borohydrlde or lithium 
aluminium hydride, and then oxidizing the resulting 1.2-diol with a metal salt of a metaperhaloQenic acid such 
as sodium metaperiodide, or oxidizing the resulting primary alcohol with an oxidizing apent such as 
7 manganese dioxide or sulphur trioxide pyridine complex. 

In the compounds of formula (I), when R 6 represents a hydrogen atom and/or when the/ compound of 
formula (I) contains an acidic group, such as a carboxy or sulpho group, the compound of formula (I) can be 
converted to a pharmaceutically acceptable non-toxic salt by conventional means. Examples: of such salts 
have been given above; and preferred examples Include: alkali metal salts, such as the sodium fno* potassium 
salts; alkaline earth metal salts, such as the calcium salt; salts of trivalent metals, such as the i|luminium salt; 
and salts of organic bases, such as the morpholine, piperidine, lysine and arginlne salts. • 

Those compounds having basicity may also be converted to acid addition salts by methods well known In 
the art to form, for example, an inorganic aoid eait, such as the hydrochloride, sulphate, nitrate er phosphate; 
or an organic carboxylic or sulphonic acid salt, such as the acetate, succinate, maleate. fumarate, malate, 
giutamate, aspartate, £-toluenesulphonate or methanesulphonate. s 

The compounds of the Invention are Inhibitors of the enzyme aldose reductase, which Is Implicated in many 
of the complications of diabetes, and are therefore of value as medicaments In the treatment ani prevention of 
such complications. For instance, this inhibitory activity Is exhibited in vitro by thewmpounds of the Invention 
in tests using an isolated rat or bovine ocular lens, or human erythrocytes or placental tissue. They also show 
notable activity in vivo In lowering the sorbitol content In the nervous tissues of a model diabetic animal. They 
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seem to have tow toxicity and, In particular, produce very low hepatomegaly In test animals such as mice or ' 
rats. 

The enzyme-inhibiting activity and low toxicity of the compounds of the Invention are demonstrated In the 
following experiments. 

Inhibition of Aldose Reductase 

Human placental aldose reductase was separated and partially purified by the method of Kador etal. [Anal. 
Biochem.. 114 , 53 - 58 (1981)]; and Its activity was determined photometrically by the method of Varma et al . 
[Biochem. Pharmac, 25, 2505 (1976}]. Inhibition of enzyme activity was measured for the seven compounds of 
the invention and the control compound shown in Table 6, using each test compound at a concentration of 1 x 10 
10-*M. 

The results obtained are shown In Tabfe 6, in which the seven compounds of the invention are identified by 
the numbers used in Tables 1-5 above, and also by the numbers of the corresponding Examples below which 
Illustrate the preparation of these compounds. The control compound Compound A, is 5-(thiophen-2-ylme- 
thylene)rhodanlne-3-acetlc acid, which Is disclosed In European Patent Publication No. 47,109. 75 

Table 6 



20 



Compound Example Percentage 
Number Number Inhibition 



2-29 


1 


83.1 * 


2-72 


14 


85.2 X 


2-7 6 


13 


87.1 X 


2-88 


44 


100.0 X 


2-92 


45 


85.6 % 


3-1 


6 


90.4 * 


3-10 


7 


93.9 % 


Compound A 




34.4 \ 



30/ 



35 



40 



45 



Toxicity 

The test animals were male mice of the ddy strain, used in six groups, each group consisting of three 
animals. A single test compound was administered orally to the animals In each group, at a dos% of 300 mg/kg so 
body weight. The compounds employed were those Identified In Tables 1 - 5 above as Compounds Nos. 2-29, 
2-72, 2-76, 2-92* 3-1 and 3-10. The animals were thervobserved tor one week after administration, during which 
time they showed no abnormalities which could be attributed to the test compounds. All the anhfials were alive 
at the end of the one week observation period. J 

In view of the substantial dose administered to each anlmaJ, the zero mortality Indicates that the compounds 55 
of the Invention have a very low toxicity. 

Accordingly, the compounds of the Invention may be expected to be effective In the treatment of 
complications of human diabetes, such as diabetic cataract, diabetic neuropathy and diabeti©. nephropathy. 
Their mode of administration will depend on Individual circumstances, such as the type of condition under 
treatment. For example, they may be administered orally. In prtarmaceutlcal formulations such as tablets, 60 
capsules, powders, granules and the like, or parenterally in pharmaceutical formulations such *s injections 
(Intravenous, subcutaneous or intramuscular), suppositories and the like. For administration to the ocular 
mucosa, an ophthalmic solution or ophthalmic ointment may preferably be used. These pharmaceutical 
preparations can be prepared by conventional means and may contain known exolpiente and idjuvante of a 
type commonly used In this field, for example vehicles, binders, disintegrators, lubricants, correctives, etc., 65 



. 33 



EP 0 337 B19 A1 



depending upon the intended use and form of the preparation. The dose of active compound will depend upon 
the condition, age. and body weight of the patient, as well as upon the nature and severity of the disorder to be 
treated; but for therapy of diabetic complications the adult dairy dose, though depending on the method of 
administration, may be expected to be in the range of from 0.01 mg to 2 g administered orally cr parenterally, 
5 and preferably from 100 mg to 1 g for oral administration. 

The invention is further described with reference to the following non-limiting Examples and Preparations, 
which show, respectively, the synthesis of compounds In accordance with the present invention and of 
starting materials useful In preparing such compounds. 

10 

EXAMPLE 1 



*5 6Wl-EthoxycarbonyM-r2-(3-pher^ acid 

A mixture comprising 1 g of ethyl 2-(3-phenylureido)thiazol-4-ylglyoxylate, 0.59 g of rhodanlne-3-acetic acid, 
0.4 g of ammonium chloride, 0.4 ml of 28<Vb v/v aqueous ammonia and 4 ml of ethanol was stirred at an external 
temperature of 80 °C for one hour. The reaction mixture was then acidified with dilute hydrochloric acid and 

20 extracted with ethyl acetate. The extract was dried over anhydrous magnesium 6ulphate, and the solvent was 
evaporated off under reduced pressure. The residue thus obtained was purified by silica gel column 
chromatography, using as eluent a 60:1:1:1 by volume mixture of benzene, ethyl acetate, ethanol and acetic 
acid. The product thus obtained was recrystallized from acetic acid, to give 0.74 g of the desired compound as 
a yellow powder. ■ 

25 Melting point: 246 to 250 °C 

Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) 6 ppm: 

1.34 (3H, triplet, J - 7 Hz), 
4.42 (2H. quartet, J - 7 Hz), 
4.70 (2H t broad singlet), 

30 7.07 (1H, broad triplet, J - 7 Hz), 

7.35 (2H. broad triplet, J » 7 Hz), 
7.49 (2H. broad doublet, J « 7 Hz), 
7.70 (1H, singlet), 

8.96 (1H. broad singlet), 
35 11.02 (1H. broad singlet). 



EXAMPLE 2 



40 

5^1-EthoxycarbonyH-r2-r3-(1^aptt 

Following a procedure similar to that described in Example 1 , 0.45 g of the desired compound was prepared 
45 from 3.7 g of ethyl a-IS-d-naphthyDureidoJthiazoi^yl-glyoxylate, 1.53 g of 3-rhodanineacetle acid, 1 g of 
ammonium chloride, 1 ml of a 28<Vto v/v aqueous ammonia and 20 ml of ethanol. The product was a yeUow 
powder having the following physical properties. 
Melting point: 263 to 265 °C 

Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) 6 ppm: 
SO 1.34 (3H, triplet. J - 7 HZ), 

4.43 (2H, quartet, J - 7 Hz), 

4.70 (2H, singlet), 

7.49-7.76 <4H. multiplet). 

7.72 (1H. singlet), 
55 7.95-8.13 (3H. multiplet), 

9.15 (1H. broad singlet), 

11.36 (1H. broad singlet). 



EXAMPLE 3 



5-[1-(2-AcetylamlnothiazoJ ^^ acid 1/3 hydrate 
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A mixture comprising 4J35 g of ethyl 2-aminothlazoI-4-ylglyoxylate t 5 g of rhodanine-3-acetic acid, 217 g of 
sodium acetate and 50 ml of acetic acid was heated under reflux for 2 days. The reaction mixture was then 
worked up as in Example 1, to give the desired compound as a yellow powder. 
Melting point: 292 to 295 *C 

Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxlde) 6 ppm: 

1.33 (3H, triplet, J - 7 Hz), 

2.22 (3H. singlet), 

4.42 (2H, quartet, J — 7 Hz), 

4.68 (2H, singlet), 

7.73 (1H. singlet), 

12.47 (1H, broad singlet). 



EXAMPLE 4 



5>[1»(2-AminothiazoK-yO»1*ethoxycarbonylmethylene]rhodanine>3-acetlc acid monohydrate 

The desired compound was prepared by reacting at room temperature, for 15 minutes, 20 g of ethyl 
2-aminothlazoi-4-ylglyoxyiate, 22.9 g of rhodanine-3-acetic acid, 11 g of ammonium chloride, 15 ml of 28% v/v 
aqueous ammonia and 200 ml of ethanol, following a procedure similar to that described in Example 1. The 
resulting orange product had the following physical properties. 
Melting point: 250 to 254 °C 

Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxlde) 5 ppm: 

1.31 (3H, triplet, J - 7 Hz), 

4.37 (2H, quartet, J «= 7 Hz), 

4.66 (2H. singlet), 

7.20 <1H, singlet), 

7.64 (2H, broad singlet). 



EXAMPLE 5 



5^1-EthoxycarbonyM-I2-(3j>toIuenesulphony^ acid 

monohydrate 

Following a procedure similar to that described in Example 1, the desired compound was prepared from 4 g 
of ethyl 2-{3-£-toIuenesuIphonylureido)thiazoW-ylglyoxylate, 2 g of rhodanine-3-acetic acid, 1 g of ammonium 
chloride, 1 ml of 28Vo v/v aqueous ammonia and 10 ml of ethanoL The resulting product was a yellow powder 
having the following physical properties. 
Melting point: 207 to 209 °C 

Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) 6 ppm: 

I. 31 (3H, triplet. J - 7 HZ), 
2.40 (3H, singlet). 

4.40 (2H, quartet, J - 7 Hz), 

4.68 (2H, singlet), 

7.43 (2H. doublet, J - 8 Hz), 

7.70 (1H, singlet), 

7.87 (2H, doublet. J — 8 Hz), 

II. 32 (1H. broad singlet). 



EXAMPLE 6 



5^1-EthoxycarbonyH-[2-(3-phenylt^^ 

Following a procedure similar to that described in Example 1 , 0.60 g of the desired compound was: prepared 
from 3.35 g of ethyl 2-(3-phenylthioureIdo)thlazoW^lglyoxylate, 1.7 g of rhodanine-3-acetic add, 1 g of 
ammonium chloride, 1 ml of 28<Vb v/v aqueous ammonia and 30 ml of ethanol. The resulting product was a 
yellow powder having the following physical properties. 
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Melting point: 240 to 248 °C 

Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxfde) 8 ppm: 

I. 34 (3H, tripJet, J « 7 Hz). 
4.42 (2H, quartet. J - 7 Hz), 

5 4.70 C2R singlet), 

7.22 (1H. broad triplet, J - 8 Hz), 
7. 41 (2H, broad triplet, J - 8 Hz), 
7. 63 (2H, broad doublet, J « 8 Hz), 
7. 65 (2H, singlet ). 
10 10.33 (1H. broad singlet ). 

II. 8-12 2. ( 1H. broad singlet), 
12. 9- 13. 6 (1H, broad singlet ). 

15 EXAMPLE 7 



20 



5^H2-(3^Chlorophenylt^ ac|d 



JJSS^S f o?o S,m ^ t0 described in Ewwi^ 1. 0-39 9 of the desired compound was prepared 
from 053 g orethy!2-(^W 0.48 g of rhodanine^-acetic^cid, 

0.25 g of ammonium chloride, 0.25 mi of 28Vo v/v aqueous ammonia and 5 ml of ethanol. The resulting product 
was a yellow powder having the following physical properties. P«xiuci 
25 Melting point: 225 to 235 °C 

^?^. Ma9netic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) 6 ppm: 

1.34 (3H. triplet. J - 7 Hz), ' FK 

4.42 (2H, quartet J - 7 Hz), 

4,70 {2H. singlet), 
3D 7.47 (2H, broad doublet), 

7.65 (2H, broad doublet), 

7.67 (1H, singlet), 

10.38 (1H, broad singlet). 

12.06 (1H. broad singlet), 
35 13J3-13L7 broad singlet). 



EXAMPLE 8 



40 



5-[H2-Benzamidoth iazoM-YlH^ ac|d 

^ * ^ lOWi f 9 l P™ c * dure S . lm!Iar to tnat described In Example 1, the desired compound was prepared from 
hlL i ^ S^nzOTidomiazol-^glyoxylate. 1.91 g of rhodanine^cetic acid, 1 g of Lmor^m 

h^ 

Melting point: 278 to 281 °C 
50 ".35 *?H^ Spectrum (hexadeuterated dimethyl sulphoxide) 6 ppm: 



4.44 (2H, quartet. J-7Hz), 
4.70 (2H, singlet), 
7.57-7.72 (3H. multiplet), 
7.83 (1H, singlet), 
55 8.12 (2H, broad doublet, J - 7 Hz), 
ia91 (1H, broad singlet), 
13.1-13.6 (1H, broad singlet). 



60 
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EXAMPLE 9 



5^-EthoxYC8Tbonyl-1-r2-(^ acet|c ac|d adduct 
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Following a procedure similar to that described In Example 1 , the desired compound was prepared from 3 g 
of ethyl 2-(3-phenylureldo)thlazol-4-ylgIyoxylate, 1.25 g of rhodanlne, 1 g of ammonium chloride, 1 ml of 28o/o 
v/v aqueous ammonia and 10 ml of ethanol. The resulting product was a yellow powder having the following 
physical properties. 

Melting point: circa 257 °C (with decomposition) 

Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) 6 ppm: 
1.32 (3H f triplet, J r 7 Hz), 

I. 91 (3H. singlet). 

4.39 (2H, quartet. J -» 7 Hz), 

7.07 (1H. broad triplet, J — 7 Hz), 

7.34 (2H. broad triplet, J ■= 7 Hz), 

7.48 (2H, broad doublet, J - 7 Hz), 

7.58 (1H, singlet). 

8.93 (1H, broad singlet), 

10.94 (1H. broad singlet), 

II. 7-12.2 (1H. broad singlet ), 
13.73 (1H, broad singlet ). 



EXAMPLE 10 



M 1 -[2-(3-o-Methoxyphenylureido)thlazol-4-yl]-1 -ethoxvcarbonylmethylene)modanlne-3-acetIc acid 

^ monohydrate 2S 

Following a procedure similar to that described in Example 1, the desired compound was prepared from 

1.75 g of ethyl 2-(3-o-methoxyphenylureido)thlazol-4-y1olyoxylate f 0.95 g of rhodanine-3-acetIc acid, 0.5 g of 
ammonium chlorlde7o.6 ml of 28<V6 v/v aqueous ammonia and 25 ml of ethanol. The. resulting product was a 

yellow powder having the following physical properties. 30 ' 

Melting point: circa 230 °C (with decomposition) 

Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) 6 ppm: 

I. 34 (3H, triplet. J - 7 Hz), 
351 (3H. singlet ). 

4.42 (2H. quartet. J - 7 Hz), 35 
4.69 (2H. singlet ), 
6.9-7.0 (1H. multiplet), 

7.0- 7.1 (2H. multiplet), 
7.69 (1H, singlet), 

8.1- 8.15 (1H. multiplet). 40 

8.76 (1H, broad singlet, disappeared on adding deuterium oxide), 

II. 54 (1H, broad singlet, disappeared on adding deuterium oxide). 



EXAMPLE 11 45 



5-{1 -[2-(3-m-Methoxyphenylureldo)thiazol-4-yI]-1 -ethoxycarbonylmethylene|rhodanlne-3^acetic acid 

monohydrate so 

Following a procedure similar to that.described In Example 1, the desired compound was prepared from 

1.75 g of ethyl 2-(3-m-methoxyphany1ureido)thlazol-4-ylgIyoxylate f 0.95 g of rtiodanine^aceticracjd.US g of 
ammonium chloride, 0.5 ml of 28<Vb v/v aqueous ammonia and 20 ml of ethanol. The resulting product was a 
yellow powder having the following physical properties. 55 
Melting point; 208 to 212 P C (with decomposition) 

Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyL sulphoxide) 6 ppm: 
1.34 (3H, triplet, J - 7 Hz), 

3.76 (3H, singlet), 

4.42 (2H, quartet, J — 7 Hz), 
4.69 (2H. singlet), 

6.65 (1H, doublet of doublets, J - 2 and 8 Hz), 
6.98 (1H, doublet of doublets, J — 2 and 8 Hz), 
7.18 (1H, triplet, J - 2 Hz). 

7.24 (1H. triplet. J - 8 Hz), v 65 
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7.70 (1H f singlet). 

8.97 (1H, broad singlet, disappeared on adding deuterium oxide), 
11.02 (TH. broad singlet, disappeared on adding deuterium oxide), 
13.1-13.7 (1H, broad, disappeared on adding deuterium oxide). 



EXAMPLE 12 



5-{H2-f3-p-Methoxyphenylurel do)tM^ ac(d 

Following a procedure similar to that described In Example 1, the desired compound was prepared from 
1.75 g of ethyl 2-(3.£-methoxyphenyIureido)thiazol-4-ylglyoxylate, 0.95 g of rhodanine-3-acetic acid, 0.5 g of 
ammonium chloride, 0.5 ml of 28% v/v aqueous ammonia and 20 m! of ethanol. The resulting product was a 
•yellow powder having the following physical properties. 
Melting point: 230 to 235 °C (with decomposition) 

Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) 6 DDnr 

1.33 (3H. triplet, J — 7 Hz). HK " 

3.74 (3H, singlet), 

4.41 (2H, quartet, J = 7 Hz), 

4.69 (2H. singlet). 

6.91 (2H, doublet. J « 9 Hz). 

739 (2H, doublet, J - 9 Hz). 

7. 67 (1H, singlet ), 

8.79 (1H, broad singlet). 

10.99 (1H, broad singlet), 

13.1-13 .7 (1H, broad). 

EXAMPLE 13 

5^H2-(3-p-Fluoro phenylureido)tM acld 

Following a procedure similar to that described In Example 1, 1.91 g of the desired compound was prepared 
from 3.4 g of ethyl 2-{3-£-fluorophenylureido)thlazoM-ylgIyoxyiate i 1.9 g of rhodanine-3-acetic acid, 1 g of 
ammonium chloride, 1 ml of 28q* v/v aqueous ammonia and 50 ml of ethanol. The resulting product was a 
yellow powder having the following physical properties. 
Melting point: 228 to 253 °C (with decomposition) 

Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) 8 ppm: 

I. 34 (3H, triplet, J — 7 Hz), 
4.42 (2H. quartet J - 7 Hz), 
4.70 (2H, singlet). 

7.18 (2H, triplet, J — 9 Hz), 

7.50 (2H, doublet of doublets, J - 5 and 9 Hz). 

7.70 (1H, singlet), 

8.S7 (1H, broad singlet, disappeared on adding deuterium oxide), 

II. 05 (1H. broad singlet, disappeared on adding deuterium oxide), 
13.1-13.7 (1H, broad singlet, disappeared on adding deuterium oxide). 

EXAMPLE 14 



5-fH2-(3-p-Chlorophenylu ^^ ac|d 

frn ^ ln9 a f pr ° C ?l u ™ slm "f r t0 described In Example 1 , 0.77 g of the desired compound was prepared 
i™^m 0 o°H.S 2 : ( ^ h i°^ 1.9 g of rhodanine-3-ecetl* acid. 1 g of 

^^^Z2!iS^ £.7 f ? WV t qU ?° US amm0nla *"* 30 ml ot ethano1 ' P 16 result,n 9 Product was a 
yellow powder having the following physical properties v 

Melting point: 238 to 242 °C — 

Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) 8 ppm: 
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I. 34 (3H, triplet, J « 7 Hz), 
4.42 (2H, quartet, J - 7 Hz). 
4.70 (2H. singlet), 

7.39 (2H. doublet, J — 9 Hz), 
7.52 (2H. doublet. J - 9 Hz), 
7*71 (1H, singlet), 

9.08 (1H, broad singlet, disappeared on adding deuterium oxide), 

II. 08 (1H. broad singlet disappeared on adding deuterium oxide). 



EXAMPLE 15 



MH2-(3-p-Bromophenylureldo)thlazol^ ac!d 

- Following a procedure similar to that described In Example 1 . the desired compound was prepared from 4 a 
of ethyl 2-(3-£bromophenylureldo)thiazoM.ylglyoxylate, 2 g of rhodanine-3*cetlc acid, T g of ammonium 
chloride. 1 ml of 28<>yb v/v aqueous ammonia and 50 ml of ethanol. The resulting product was a yellow powder 
having the following physical properties. 
Melting point: 251 to 258 °C (with decomposition) 

Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) 6 nonr 

I. 33 (3H, triplet, J - 7 Hz), 
4.42 (2H, quartet, J - 7 Hz). 

4.69 (2H, singlet), 

7.47 (2H, doublet, J ■* 9 Hz), 
7.52 (2H. doublet, J - 9 Hz). 

7.70 (1H, singlet), 

9.11 (1H. broad singlet, disappeared on adding deuterium oxide), 

II. 11 (1H, broad singlet, disappeared on adding deuterium oxide), 
13.1-13.7 (1K, broad singlet, disappeared on adding deuterium oxide). 



EXAMPLE 16 



5^H2-f3-(3,4-Plchloro phenyl}u^^ acid 

hemihydrate 

Following a procedure similar to that described In Example 1 , the desired compound was prepared from 3 9 
g of ethyl 2-r3-(3,4-dichlorophenyl)ureldo]thiazol^y|g|yoxylate, 1.9 g of rhodanlne-3-acetlc acid 1 g of 
ammonium chloride, 1 ml of 28o/ 0 v/v aqueous ammonia and 60 ml of ethanol. The resulting product was a 
yellow powder having the following physical properties. 
Melting point; 223 to 224 °C 

Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) 5 ppm: 
1.34 (3H, triplet, J — 7 Hz), 
4.42 (2H, quartet, J - 7 Hz), 
4.70 (2H, singlet), 

7.40 (1H, doublet of doublets J — 2 and 9 Hz), 
7 £8 (1H. doublet. J - 9 Hz), 
7.73 (1H, singlet). 

7.88 (1H, doublet, J — 2 Hz), 9.22 (1H, broad singlet), 
11-21 (1H, broad singlet). . 
13.0-13.8 (1H f broad). 



EXAMPLE 17 



Piperidinium 5-(2-TrltylaminothlazoM-vlmethylene)rhodanine-3-acotate 

nt iSSSL S 8in ?f,? ° f ^^^nothiazole^arbaldehyde, 0.81 g of rhodanlne-3-acetfc acid, 1.1 g 
of plperldine and 25 ml of ethanol was stirred at room temperature for 7 hours. The crystalline product which 
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precipitated out was collected by filtration and washed with methanol, to obtain 2.7 g of the desired compound 

as a yellowish-brown powder. 

Melting point: 210 to 215 °C (with decomposition) 

Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) 6 pom; 
1.52-1.61 (6H, multiplet), W 
2.92 (4H, broad triplet, J - 5 Hz), 
4.24 (2H, singlet), 
7.16-7,42 (17H. multiplet), 
8.97 (1H f singlet). 

EXAMPLE 18 



Piperidinium 2,4-Dioxo-5-(2-trrrylBjninottt 

Following a procedure similar to that described In Example 17, the desired compound was prepared from 
2.3 g of 2-tmyIaminothlazole-4-carbaldehyde. 0.9 g of 2,4-dioxothlazolidine-3-acetic acid, 0.9 g of piperidine 
20 and 20 ml of ethanol. The resulting product was a pale yellow powder having the following physical properties 
Melting point: 205 to 210 e C (with decomposition) 

Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) 5 ppm: 
1.53-1.62 (6H, multiplet), K 
2.94 (4H. broad triplet, J - 5 Hz], 
25 3.82 (2H, singlet). 

7.16-7.41 (17H. multiplet), 
8.91 (1H. singlet). 

30 EXAMPLE 19 



t-Butyl 2 t 4-dioxo>5«(2-tritylamlnothlazol4>ylmethylene)thia2olidine-3'acetate 



Following a procedure similar to that described in Example 17, the desired compound was prepared from 2 

g of 2-tntyIaminothiazole-4-carbaidehyde, 1 SL g of t-butyl 2,4-dloxothlazoildlne-3-acetate 1 0.88 g of piperidine 

and 20 ml of ethanol. The resulting product was a yellow powder having the following physical properties. 

Softening point: 103 to 106 °C 
40 Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) 8 ppm: 

1.40 (9H, singlet), 

4.21 (2H, singlet), 

7.16-7.4 (17H, multiplet), 

8.96 (1H, singlet), 
45 Mass spectrum (m/e) : 583 (M*) 



EXAMPLE 20 



5-(2-TrltylamlnothlazoM-ylmethylene)thiazondine-2 t 4-dlone 

Following a procedure similar to that described in Example 17. the desired compound was prepared from 2 
g of 2-trity1amInothlazole-4-carbaldehyde, 0.7 g of 2,4-thlazol- Idinedione, 1 g of piperidine and 20 ml of ethanoL 
The resulting product was a pale brown powder having the following physical properties. 
Melting point: 225 to 228 °C 

Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) 8 ppm: 
7.15-7.40 (17H, multiplet), 
60 8.88 (1H. singlet), 

11.99 (1H, broad singlet). 
Mass spectrum (m/e) : 469 (M*) 

V 
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EXAMPLE 21 

5 

5-(2-Amlnothlazol^ylmethylene)rhodanine-3-acetic acid 1/3 hydrate 

A mixture comprising 7J2. g of piperidinium 5-(2-tritylaminothiazol-4-ylmethyiene)rhodanine-3-acetate and 30 
ml of a 4N dloxane solution of hydrogen chloride was stirred at room temperature for 30 minutes, and the 
resulting mixture was left to stand overnight The crystalline product which precipitated out was collected by 10 
filtration and washed with dloxane, to give the desired compound as a brownish-orange powder. 
Melting point: 244 to 246 °C (with decomposition) 

Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) 6 pprn: 
3^ (2H, broad), 

4.70 (2H, singlet ), 15 
7. 50 (1H, singlet ), 
7. 51 (1H, singlet ). 

EXAMPLE 22 20 
5*(2-Aminothia2ol-4-ylmethyIene)thiazolidine-2 t 4>dione hydrochloride 

25 

Following a procedure similar to that described in Example 21, the desired compound was prepared from 
1.4 g of 5-(2-trltylamlnothlazole-4-ylmethylene)thiazolidine-2 t 4-dione and 25 ml of a 4N dioxane solution of 
hydrogen chioride. The resulting product was a pale brown powder having the following physical properties. 
Melting point: 280 to 288 °C (with decomposition) 

Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) 6 pprn: 30 
4.8-6.9 (2H, broad, disappeared on adding deuterium oxide), 
7.28 (1H, singlet), 
7.41 (1H, singlet), 

12.2 (1H, broad singlet, disappeared on adding deuterium oxide). 

35 

EXAMPLE 23 

40 

5'(2-Aminothia2Ql^ylmethylene)*2 > 4-dioxothiazoiidine"3"acetic acid hydrochloride 

Method A 

A mixture comprising 2 g of t-butyf 2 f 4^ioxo-5-(2-tritylamlnothia2ol^ylmemylene)thlazolidine-3-acelate, 45 
30 ml of a 4N dioxane solution of hydrogen chloride and 100 ml of acetic acid was heated at 80 0 0 for 3 hours. 
The resulting mixture was cooled to room temperature and the crystalline product which precipitated out was 
collected by filtration to give the desired compound in the form of a powder. 

Method B 50 

Following a procedure similar to that described in Example 21, the desired compound was prepared from 
2.7 g of piperidinium 2,4^ioxo-5^2-tritylamlnothlazol^ylme and 30 ml of a 4N 

dioxane solution of hydrogen chloride. The resulting product was a pale brown powder having the following 
physical properties. 

Melting point : 295 to 298 °C (with decomposition) 55 
Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) 6 pprn: 
3.7-5.7 (2H, broad), 
4.32 (2H, singlet ), 
7.39 (1H, singlet ), 

7.60 (1H, singlet). 60 

EXAMPLE 24 

SS 
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5-[2>(3«Phenylureldo)thlazoM'ylmethylene)rhodanlne«3"acetic add 

A mixture comprising 1 g of 2-(3-phenyiurefdo)thiazole-4-carbaIdehyde, 0.85 g of rhodanine-3-acetic acid, 
0.76 g of piperidine and 15 ml of ethanol was stirred at room temperature for 2 hours, and the resulting mixture 
was left to stand overnight The crystals which precipitated out were collected by filtration, dispersed in dilute 
aqueous hydrochloric acid, and washed, with stirring, for 30 minutes. The resulting crystalline product was 
recrystallized from a mixture of acetic acid and ethyl acetate, to give 0.78 g of the desired compound as an 
orange powder. 

Melting point: 251 to 256 °C (with decomposition) 

Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) 6 ppm: 

4.72 (2H, singlet ). 

7.07 (1H, triplet, J — 8 Hz), 
7.34 (2H, triplet, J - 8 Hz), 
.7 48 (2H, doublet. J — 8 Hz), 

7.73 (1H. singlet), 
7.95 (1H. singlet), 

8.94 (1H, broad singlet), 
10.87 (1H, broad singlet), 
13-13.7 (1H t broad). 

EXAMPLE 25 



2.4>Dioxo-6^r2-(3-phenylureldo)thiazol-4>ylmethylene1thiazolldine-3-acetic acid 

Method A 

Following a procedure similar to that described in Example 24, the desired compound was prepared from 1 
g of 2 : (3^)henylureido)thiazoIe-4.carbaldehyde, 0.78 g of 2.4-dloxothiazofidine-3-acetic acid. 0.76 g of 
piperidine and 20 ml of ethanol. The resulting product was a yellow powder having the physical properties set 
out below. 

Method B 

Following a procedure similar to that described in preparation 1, the desired compound was prepared from 
0.6 g of 5-{2-aminothlazol-4-ylmethyIene)-2 f 4-dioxothlazolidine-3.acetic acid hydrochloride, 0.75 g of phenyl 
isocyanate and 20 ml of hexamethylphosphoric triamlde. The resulting product was a yellow powder having the 
following physical properties. . 
Melting point: 230 to 235 °C (with decomposition) 

?or e ,o^ Ma - 9n f tlc Resonance Spectrum (hexadeuterated dimethyl sulphoxide) 8 ppm: 
4.35 (2H, singlet ), 

7.06 (1H. triplet J - 8 Hz). 

7.34 (2H, triplet J - 8 Hz), 

7.48 (2H, doublet, J - 8 Hz), 

7.83 (1H. singlet). 

7.87 (1H, singlet), 

8.98 (1H, singlet), 

10.76 (1H, singlet). 

13-13.7 (1H. broad). 

EXAMPLE 26 

5-[2-(3-Phenylureldo)thiazol-4-ylmethvlene]rhodanIne 

a ff^nJL* P i rOC ?. dU ^ l Siml J ar t0 that de3crJbed ln Beompte 24, the desired compound was prepared from 1 
The refu^ °- 6 0 ° f rh0danlne ' 075 * of Pyridine and 15 irf of ethanol. 

JStinr f n5l P ^J 0 ^' 0 ™ P°"*r having the following physical properties. ; 

Melting point: over 300 °C (with decomposition) ~ 

7.06 jST^ Spectrum (hexadeuterated dimethyl sulphoxide) 6 ppm: 



42 



EP 0 337 819 A1 



7.34 (2H, triplet, J - 8 Hz), 
7.48 (2H, doublet, J - 8 Hz). 
7.50 (1H, singlet), 
7.85 (1H, singlet), 
8.93 (1H, singlet), 

.10.80 (1H. singlet, disappeared on adding deuterium oxide), 
13.55 (1H. broad singlet, disappeared on adding deuterium oxide). 



EXAMPLE 27 



Benzyl 5-[1'(2-aminothiazol^yl)»1^thoxvcarbonylmethylene1rhodanine-3-acetate 

A mixture comprising 2 g of 6-[1-(2-aminothiazol-4-yl)- 1-ethoxycarbonylmethylene]rhodanine-3-acetic add 
monohydrate, 3 g of benzyl bromide, 1.1 g of triethylamine and 10 ml of hexamethylphosphoric triamide was 
stirred at room temperature for 16 hours. The reaction mixture was acidified with dilute hydrochloric acid and 
then extracted with ethyl acetate. The extract was dried over anhydrous magnesium sulphate and the solvent 
was evaporated off under reduced pressure. The residue was purified by silica gel column chromatography 
using as eluent a 8:2:1 by volume mixture of hexane, ethyl acetate and acetic acid, to give the desired 
compound as yellow crystals. 
Melting point: 177 to 179 °C 

Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxlde) 8 ppm* 

1.30 (3H, triplet, J - 7 Hz), 

4.37 (2H. quartet, J»7 Hz), 

4.84 (2H, singlet), 

5.19 (2H, singlet). 

7.21 (1H. singlet). 

7.36 (5H. singlet). 

7.64 (1H, broad singlet, disappeared on adding deuterium oxide). 



EXAMPLE 28 



5-[1-(2V\cetylamfnothiazoM-yl)-lH?thoxy ac - d 

A mixture comprising 0.6 g of crude 5^1^thoxycarbonyM-hydroxy-1-^ 
thyl}-2,4-dioxothiazolidlne-3-*cetic acid [prepared from 2.6 g of ethyl 2-(3«phenylureldo)thlazol*4-ylglyoxylate 
1.2 g of 2,4-dioxothlazolldlne-3-ecetlc acid, 1.2 g of piperidine and 30 ml of ethanol by a procedure similar to 
that of Example 24], 0.5 g of acetic anhydride and 4 ml of pyridine was heated at 60 °C for \1 hours. The 
reaction mixture was poured into water and extracted with ethyl acetate. The extract was dried over anhydrous 
sodium-sulphate, and the solvent was evaporated off under reduced pressure. The resulting oH was purified by 
silica gel column chromatography, using as eluent a 8:2:0.5 to 7:3:0.5 by volume mixture of be nzene. ethyl 
pro^ t rties d a ° etlC ^ t0 ^ d ^ lred com P° und a y° ,,ow powder having the following physical 
Melting point: 288 to 290 °C 

Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxlde) 5 ppm: 

1.32 (3H, triplet. J - 7 Hz), ™ 

2J2Z (3H, singlet), 

4.31 (2H, singlet), 

4.39 (2H. quartet, J - 7 Hz), 

7.63 (1H. singlet). • 
12.38 (1H. broad singlet, disappeared on adding deuterium oxide). 

EXAMPLE 29 



5^H2-C3-Benzoylthlouretdo)tN^ 

1/2 ammonia adduct " ~ T — * 
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The reaction described In Example 1 was repeated, but using 1.5 g of ethyl 2-(3-benzoyIthioureido)thiazol- 

4-ylglyoxylate 0.70 g of rhodanlne-3-acetic aold. 0.1 g of ammonium chloride, 0.4 ml of 28Vo v/v aoueou* 

ammonia, and 20 ml of ethanol, to give the title compound as a yellow powder 

Melting point: 233-235° C 
5 Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) 6 Donv 
.1.34 (3H, triplet, J-7 Hz). 1 H P" m - 

1.91 (1.5H, singlet), 

4.43 (2H, quartet. J— 7 Hz), 

4.67 (2H, singlet). 
U? 7.53 (2H. triplet. J -7 Hz), 

7.65 (1H f triplet, J-7 Hz), 

7.69 (1H, singlet). 

8.01 (2H, doublet, J-7 Hz). 



rs 
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EXAMPLE 30 



20 Methyl Ml^t hoxycarbonyl-H2-(3-pte^^ 

A mixture comprising 5 g of 5^1-ethoxycarbonyM-[2-(3 -phenylureldojthiazol^jmethylene} rhodanine- 
3-acetic acid. 10 g of methanol and 75 ml of a 4N dioxane solution of hydrogen chloride was left to stand at 
room temperature for about 20 hours. The reaction mixture was then poured Into water and extracted with 

25 ethyl acetate. The extract was dried over anhydrous sodium sulphate, and the solvent was evaporated off 
under reduced pressure. The residue was purified by silica gel column chromatography using as eluent a 31 to 
1 :1 by volume mixture of hexane and ethyl acetate. The resulting yellow crystalline product had the followinq 
physical properties. * 
Melting point: 228 to 233 °C 

30 Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) 5 pom" 

1.33 (3H, triplet. J - 7 Hz), HH ' 

3.70 {3H, singlet), 

4.42 (2H, quartet. J-7 Hz). 
4.81 (2H, singlet), 
35 7.07 (1H, triplet, J - 8 Hz), 

7.34 (2H. triplet, J — 8 Hz). 
7.49 (2H, doublet, J =* 8 Hz), 

7.71 (1H, singlet), 

8.95 (1H, singlet, disappeared on adding deuterium oxide). 
40 11.03 (1H, broad singlet, disappeared on adding deuterium oxide). 



EXAMPLE 31 



Ethyl Ml^thoxycajl3onyH-r2-(3 ^ monohvdrate 

Following a procedure similar to that described In Example 30, the desired compound was prepared from 2 

? ° f *^?°^f^° n *^ acid, f g of ethanol 

following physic^ ^prop^rtler 10 " * hydr ° 9 ° n ch,oride - Tho resulting product was ayellow powder having the 

Melting Point: 94 to 98 •C 

« ?"»^ M * gnetlc Resona "ce Spectrum (hexadeuterated dimethyl sulphoxide) 6 ppm: 
55 1.18 (3H. triplet, J-7 Hz). 

1.21 (3H, triplet, J-7 Hz), 

4.14 (2H. quartet, J-7 Hz), 

4.29 (2H. quartet, J-7 Hz). 

4.74 f2H, singlet), 
60 7.05 (1H, triplet. J-7 Hz), 

7.28 (1H, singlet), 

7.33 (2H, triplet, J - 7 Hz), 

7.48 (2H, doublet, J - 7 Hz), 

« ™ ( !^ b [ 0ad J Sl " 9let dIsa PP earec « on adding deuterium oxide). 
65 10.62 (1H, broad singlet, disappeared on adding deuterium oxide). 
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EXAMPLE 32 



Isopropyl 5^1-ethoxycarbonyl"1r[2-(3>phenylureido)thiazol^yl]methylene)»tiodanine'3>acetate 

sesqulhydrate 

Following a procedure similar to that described In Example 27, the desfred compound was prepared from 1 w 
g of 5^1-ethoxycarbonyl-1-[2-(3-phenylureido)thia20l-^ylJmetrIy^ene}rhodanlne-3-acetIc acid, 0.5 g of 
Isopropyl bromide, 0.25 g of triethylamlne and 10 m! of hexamethylphosphoric triamide. The resulting yellow 
crystalline product had the following physical properties. 
Melting Point: 113 to 116 °C 

Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) 6 ppm: 15 
1.21 (6H. doublet, J - 6 Hz), 

1.33 (3H, triplet, J - 7 Hz), 
4.42 (2H, quartet, J - 7 Hz). 
4.75 (2H, singlet), 

4.96 (1H. septet, J «= 6 Hz), 2 0 
7.07 (1H, triplet, J - 8 Hz). 

7.34 (2H t triplet, J — 8 Hz), 
7.49 (2H. doublet. J - 8 Hz), 

7.71 (1H, singlet). 

8.95 (1H, broad singlet, disappeared on adding deuterium oxide). 25 
11.03 (1H, broad singlet, disappeared on adding deuterium oxide). 

EXAMPLE 33 

30 

Benzyl 5-{1-ethoxycarbonyi-1»[2.(3-phenytureido)thiazol-4»yl]methylene)rhodanine-3"acetate 

A mixture comprising 1 g of 5^1^moxycaJt»onyl-1«[2-(3-phenyiureIdo)thlazoM-yl]methylene}rhodanlne- 35 
3-acetic acid, 0.25 g of triethylamlne. 0.7 g of benzyl bromide and 10 ml of hexamethylphosphoric triamide was 
stirred at room temperature overnight. The reaction mixture was then poured Into water and extracted with 
ethyl acetate. The extract was dried over anhydrous sodium sulphate, and the solvent was evaporated off 
under reduced pressure. The residue was purified by silica gel column chromatography, using as eluent a 2:1 
by volume mixture of hexane and ethyl acetate. The resulting product was a yellow powder having the following 40 
physical properties. 
Melting point: 209 to 216 °C 

Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) 8 ppm: 

I. 33 (3H, triplet, J - 7 Hz), 

4.42 (2H, quartet, J « 7 Hz), 45 

4.87 (2H, singlet). 

5.20 (2H, singlet), 

7.07 (1H, triplet, J - 7 Hz), 

7.3-7.4 (7H, not defined), 

7.49 (2H, multiplet). & 

7.72 (1H, singlet), 

8.95 (1H, broad singlet, disappeared on adding deuterium oxide), 

II. 02 (1H. broad singlet, disappeared on adding deuterium oxide). 

55 

EXAMPLE 34 



1 -Isopropoxycarbonyloxyethyl so 
5Ml-ethoxycarbonyl-H2-(3-phenylu^^ 

1 g of 5-{1-ethoxycarbonyM-[2-(3-phenylureido}M add and 0.65 5 

of 1,8-diazablcyclo[5.4.0]undec-7-ene were dissolved In 16 ml of dimethylacetamicfe and 8 ml of Hodoethyl 
Isopropyl carbonate were added dropwtse thereto with stirring under Ice-cooling, The resulting rnJxture was 65 
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stirred for 4 hours under Ice-cooling, and then at room temperature tor 2 days. The reaction mixture was then 
poured Into water and extracted with ethyl acetate. The extract was dried over anhydrous magnesium 
sulphate, the solvent was evaporated off under reduced pressure, and the residue was purified by silica gel 
column chromatography, using as eluent a 3:1 by volume mixture of hexane and ethyl acetate. The powdery 
5 product obtained after evaporating off the solvent was washed with a small amount of the above eluent 
mixture, to give the desired compound as a yellow powder. 
Melting point: 188 to 190 °C 

Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) 5 ppm: 

1.30 (3H f doublet, J - 6 Hz). 
W 1.31 (3H. doublet. J - 6 Hz), 

1.40 (3H, triplet, J — 7 Hz), 

1.54 (3H, doublet, J — 5.5 Hz), 

4.48 (2H. quartet. J - 7 Hz). 

4.72 and 4.84 (2H, AB, J - 17 Hz), 
15 4.90 (1H. septet. J - 6 Hz), 

6.81 (1H, quartet. J - 5.5 Hz), 

7.16 (1H, triplet, J - 7 Hz), 

7.19 (1H, singlet). 

7.36 (2H, triplet, J - 7 Hz), 
20 7.48 (2H, doublet, J - 7 Hz), 

7.8-8.0 (1H. broad, disappeared on adding deuterium oxide), 

9.07 (1H, broad singlet, disappeared on adding deuterium oxide). 

25 EXAMPLE 35 



Sodium 5^1-ethoxycarbonyM^2-(3-phenylure^ tetrahydrate 
30 "~ — 

A mixture comprising 2.46 g of 5-{1-ethoxycarbonyl-1-[2-(3-diphenylureido)thiazoM-yl]methyIene}rho- 
danine-3-acetic acid. 0.54 g of sodium methoxide and 30 ml of absolute ethanol was stirred for 1 hour under 
ice-cooling, and then treated by ultrasonicatlon at room temperature tor 30 minutes. The reaction mixture was 
then poured into anhydrous diethyl ether, and the crystalline product which precipitated out was collected by 
35 filtration, to give the desired compound as a reddish-brown powder.. 
Melting point: over 300 °C 

Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) 6 ppm: 

1.32 (3H, triplet. J - 7 Hz), 

4.29 (2H. singlet), 
40 4.35 (2H. quartet. J - 7 Hz). 

6.75 (1H, triplet, J - 8 Hz), 

7.04 (1H, singlet), 

7.14 (2H. triplet. J - 8 Hz), 

7.59 (2H, doublet, J - 8 Hz), 
45 8.73 (1H, broad singlet, disappeared on adding deuterium oxide). 



EXAMPLE 36 

SO 

6^1-lsobutoxycart>onyl-1-[2-(3-phen^ acid 

Following a procedure similar to that described in Example 1 , the desired compound was prepared from 1 60 
55 mg of isobutyi 2-(3-pherrylureido)thiazol-4-ylglyoxylate l 90 mg of rhodanine-3-acetic acid. 50 mg of ammonium 
chloride. 0.05 ml of 28% v/v aqueous ammonia end 2 ml of ethanol. The resulting product was ayeflow powder 
having the following physical properrtes. 
Melting point: 235 to 239 °C (with decomposition) 

Nuclear Magnetic Resonance Spectrum (hexadejterated dimethyl sulphoxide) 8 ppm: 
60 0.93 (6H, doublet, J - 7 Hz), 
2.03 (1H, septet, J — 7 Hz), 
4.15 (2H, doublet. J - 7 Hz). 

4.69 (2H, broad singlet). v 
7.07 (1H, triplet, J - 8 Hz), 
SS 7.34 (2H. triplet, J - 8 Hz). 
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7.49 (2H. doublet, J - 8 Hz). 
7.66 (1H, singlet), 

8. 96 (1H, broad singlet, disappeared on adding deuterium oxide), 
11.03 (1H, broad singlet, disappeared on adding deuterium oxide), 

13-13.7 (1H, broad, disappeared on adding deuterium oxide). 5 

EXAMPLE 37 

10 

5^1-toboxy-1-[2-(3-phenylureido)tM^ acid 1/4 hydrate 

Following a procedure similar to that described In preparation 1 , the desired compound was prepared from 1 
g of 5-[1-(2-amlnothla2ol^yl)-1-carboxymethyIene]rhodanine-3-acetic acid, 3.9 g of phenyl isocyanate and 10 w 
ml of hexamethylphosphoric triamide. The resulting product was a yellow powder having the following physical 
properties. 

Melting Point: circa 225 °C (with decomposition) 

Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxlde) 6 ppm: 

4.63 (2H. singlet), 20 

7.04 (1H, triplet. J - 8 Hz), 

7.23 (1H, singlet), 

7.32 (2H, triplet, J - 8 Hz), 

7.48 (2H. doublet. J - 8 Hz). 

8.92 (1H, singlet disappeared on adding deuterium oxide), 25 
10.3-10.8 (1H, broad, disappeared on adding deuterium oxide), 
10.99 (1H, singlet, disappeared on adding deuterium oxide), 
13.0-13.8 (1H, broad, disappeared on adding deuterium oxide). 

30 ' 

EXAMPLE 38 



5-{1-Ethoxycarbonyl-1-[2-(3-o-fluorophenylureldo)thiazol-4-yl]methylene}rhodanine-3-acetic acid 2/5 acetic 35 

acid adduct 

Following a procedure similar to that described in Example 1, the desired compound was prepared from 1.7 
g of ethyl 2-(3-o-fluorophenylureido)thlazoM-ylglyoxylate t 0.96 g of rhodanine-3-aoetic acid, 0.5 g of 
ammonium chloride, 0.5 ml of 28<Vb v/v aqueous ammonia and 20 mi of ethanoi. The resulting product was a 40 
yellow powder having the following physical properties. 
Melting point: 220 °C (with decomposition) * 

Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxlde) 8 ppm: 
1-34 (3H. triplet, J « 7 Hz), 

I. 91 (1.2H, singlet), 45 
4.42 (2H. quartet, J — 7 Hz), 

4.69 (2H. broad singlet). 

7.13 (1H, doublet of doublets of doublets, J - 8, 5, and 2 Hz), 
7.21 (1H, broad triplet, J — 8 Hz), 

7.30 (1H, doublet of doublets of doublets, J - 11, 8, and 1,5 Hz), so 
7.72 (1H, singlet), 

8.12 (1H, doublet of triplets, J - 2 and 8 Hz), 
8.93 (1H, broad singlet), 

II. 30 (1H, broad singlet). 

65 

EXAMPLE 39 

60 

E and 2 isomers of Ethyl 
5^1-ethoxycarbonyM-[2-(3-o-fluoro 

A mixture comprising 5 g of 5-{1-ethoxycarbonyM-[2-(3^-fluoroph 
danlne-3-acetic acid, 10 g of ethanoi and 75 ml of a 4N dloxane solution of hydrogen chloride was left to stand 65 
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at room temperature for 5 days. At the end of this time, the reaction mixture was poured into water and 
extracted with ethyl acetate. The extract was then dried over anhydrous sodium sulphate, and the solvent was 
evaporated off under reduced pressure. The residue was recrystallized from a mixture of hexane and ethyl 
acetate {about 1 :1 by volume). The resulting crystals were purified by silica gel column chromatography, using 
5 as eluent a 3:1 by volume mixture of hexane and ethyl acetate, to give the desired compound (a) as an orange 
powder. 

Melting point: 93 to 100 °C 

Thin-layer chromatography: Rf - circa 0.29 (developing solvent: 3:1 by volume mixture of hexane and ethyl 
acetate). 

10 Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyi suiphoxlde) 6 ppm: 

1.18 (3H. triplet, J - 7 Hz), 

1.21 (3H, triplet, J - 7 Hz), 

4.14 (2H, quartet, J — 7 Hz), 

4.29 (2H, quartet, J - 7 Hz), 
15 4.74- (2H, singlet), 

7.05-7.3 (3H, multiplet), 

7.31 (1H. singlet), 1 

8.08-8.16 (1H, multiplet), 

8.93 (1H, broad singlet), 
20 10.84 (1H, broad singlet). 

The mother liquor from the recrystallization of the compound (a) was then concentrated by evaporation 

under reduced pressure and the residue was purified by sflica gel column chromatography, using as eluent a 

5:1 by volume mixture of hexane and ethyl acetate, to give the desired compound (b) as a yellow powder. 

Melting point: 230 to 235 °C (with decomposition) 
25 Thin-layer chromatograpy;. Rf - circa 0.53 (developing solvent: 3:1 by volume mixture of hexane and ethyi 

acetate). 

Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyi sulphoxide) 6 ppm: 
1.20 (3H, triplet J -.7 Hz), 

I. 33 (3H, triplet J — 7 Hz). 
30 4.17 (2H. quartet, J «* 7 Hz), 

4.42 (2H, quartet, J - 7 Hz), 
4.79 (2H. singlet), 
7.05-7.35 (3H. multiplet). 
7.73 (1H, singlet), 
35 8.08-8.16 (1H, multiplet), 

8.91 (1H, broad singlet, disappeared on adding deuterium oxide), 

II. 31 (1H, broad singlet, disappeared on adding deuterium oxide). 



40 EXAMPLE 40 



5^1-Ethoxycait»onyl-H2-(3-m-fluoro acid 
4$ hemihydrate 

Following a procedure similar to that described In Example 1, the desired compound was prepared from 1.7 
g of ethyl 2-(3-?n-fluorophenylureldo)tWazol-4-ylglyoxylate, 0.96 g of rhodanlne-3-acetlc aold. 0.5 g of 
ammonium chloride, 0.5 ml of 28<Vb v/v aqueous ammonia and 20 ml of ethanoi. The resulting product was an 
50 orange powder having the following physical properties. 
Melting point: 193 to 197 °C 

Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) 8 ppm: 

I. 34 (3H. triplet, J - 7 Hz). 
4.42 (2H, quartet, J - 7 Hz), 

55 4.70 (2H, singlet). 

6.90 (1H. doublet of triplets, J - 2 and 8 Hz), 

7.19 (1H, doublet of triplets, J - 7 and 1 Hz), 

7.38 (1H, doublet of triplets, J - 7 and 6 Hz), 

7.48 (1H, doublet of triplets, J - 11 and 2 Hz), 
60 7.71 (1H, singlet), 

9.16 (1H, broad singlet, disappeared on adding deuterium oxide), 

II. 11 (1H, broad singlet, disappeared on adding deuterium oxide), 
13.0-13.7 (1H, broad singlet disappeared on adding deuterium oxide). 

v 

65 
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EXAMPLE 41 



E and Z Isomers of Ethyl 
5^1^thoxycarbonyl-H2-(3-p4luoroph^^ 

Following reaction and separation procedures similar to those described in Examples 30 and 39, the desired 
compounds (a) and (b) were prepared from 4.04 g of S-{1-ethoxycarbonyf.1-[2-(3-£-fluorophenylureldo)thia- 
zoM-yl]methylene}rhodanlne-3-acetic acid, 8 g of ethanol and 60 ml of a 4N dioxane solution of hydrogen 
chloride. Compound (a) was a yellow powder having the following physical properties. 
Softening point: 115 to 125 °C 

Thin-layer chromatograpy: Rf - circa 0.70 (developing solvent: 1:1 by volume mixture of hexane and ethyl 
acetate). 

Nuclear Magnetic Resonance Spectrum (hexadeuterated acetone) 8 ppm: 

1.26 (3H, triplet. J - 7 Hz), 

1.38 (3H. triplet, J « 7 Hz), 

4.21 (2H, quartet, J — 7 Hz), 

4.47 (2H. quartet, J - 7 Hz), 

4.83 (2H, singlet), 

7.13 (2H, triplet, J « 9 Hz), 

7.59 (1H, singlet), 

7.61 (2H, doublet of doublets, J - 9 and 5 Hz), 
8.61 (1H. broad singlet), 
10.45 (1H, broad singlet). 

Compound (b) was a reddish-brown powder having the following physical properties. 
Softening point: 110 to 115 P C 

Thin-layer chromatograpy: Rf « circa 0.41 (developing solvent: 1:1 by volume mixture of hexane and ethyl 
acetate). 

Nuclear Magnetic Resonance Spectrum (hexadeuterated acetone) 8 ppm: 

1.23 (3H, triplet, J « 7 Hz), 

1.26 (3H. triplet. J - 7 Hz), 

4.18 (2H, quartet. J « 7 Hz), 

4.32 (2H, quartet. J « 7 Hz) f 

4.76 (2H. singlet), 

7.10 (2H. triplet, J « 9 Hz), 

7.28 (1H, singlet). 

7.58 (2H. doublet of doublets, J — 9 and 5 Hz), 
8.75 (1H, broad singlet), 
9.85 (1H t broad singlet). 



EXAMPLE 42 



Sodium 5^1-ethoxyc^onyM-r2-(3<^^ 

Following a procedure similar to that described In Example 35, the desired compound was prepared from 1 
g of Hl-ethoxycarbonyl-H2-(3-£-fluoro field, 0.24 g 

of sodium methoxlde and 20 ml of absolute ethanol. The resulting product was a reddish-brown powder having 
the following physical properties. 
Melting point: 187 to 200 *C (with decomposition) 

Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) 6 ppm: 

1.31 (3H, triplet. J - 7 Hz), KK 

4.25 (2H, singlet), 

4.35 (2H, quartet, J - 7 Hz), 

6.96 (2H, triplet. J - 9 Hz), 

7.03 (1H, singlet). 

7.59 (2H. doublet of doublets, J - 9 and 5 Hz), 
8.86 (1H, broad singlet), 

v 
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EXAMPLE 43 



5^H2-[3-(2 t 4^ffluorophenyl)ureidoHhiazoM add 

hemihydrate 

Following a procedure similar to that described In Example 1, the desired compound was prepared from 1.8 
10 g of ethyl a-p-f^^-difluorophenyljureldolthiazol^ylglyoxylate, 0.96 g of rhodanine-3-acetic acid, 0.5 g of 
ammonium chloride, 0.5 ml of 28<Vb v/v aqueous ammonia and 30 ml of ethanol. The resulting product was a 
yellow powder having the following physical properties. 
Melting point: 235 to 243 *C (with decomposition) 

Nuclear Magnetic Resonance Spectrum (hexadeute rated dimethyl sulphoxide) 8 ppm: 
15 1.34 (3H. triplet, J «» 7 Hz), 
4. 42 (2H, quartet, J - 7 Hz), 
4.69 (2H, broad singlet), 
7.10 (1H. broad triplet. J - 9 Hz). 

7.37 (1H, doublet of doublets of doublets, J ■ 3, 9, and 11 Hz), 
20 7.71 (1H. singlet). 

8.06 (1H, doublet of triplets, J - 6 and 9 Hz), 

8.87 (1H, broad doublet, J — 1 Hz, disappeared on adding deuterium oxide), 
11.30 {1H, broad singlet, disappeared on adding deuterium oxide). 



25 
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EXAMPLE 44 



30 5^1-Ethoxycarbonyf-H2-[3-(4-fluoro-3Hittroph acid 

hemihydrate 1/2 acetic acid adduct 

Following a procedure similar to that described In Example 1, 1.13 g of the desired compound was prepared 
from 2.3 g of ethyl 2-[3-(4-fluoro-3-nltrophenyI)ureido]thiazol-4-ylglyoxylate, 0.95 g of rhodanine-3-acetic acid, 
35 0.5 g of ammonium chloride, 0.5 ml of 280/o v/v aqueous ammonia and 30 ml of ethanol. The resulting product 
was a yellow powder having the following physical properties. 
Melting point: circa 250 °C (with decomposition) 

Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) 8 ppm: 

I. 34 (3H, triplet. J - 7 Hz), 
40 1.91 (1.5H, singlet), 

4.42 (2H, quartet, J - 7 Hz), 
4.69 (2H, broad singlet). 

7.58 (1H. doublet of doublets, J - 9 and 11 Hz), 
7.74 (1H, singlet), 
45 7.75-7.80 (1H. multiplet), 

8.43 (1H, doublet of doublets, J«6 and 3 Hz), 

9.40 (1H, broad singlet, disappeared on adding deuterium oxide), 

II. 35 (1H, broad singlet, disappeared on adding deuterium oxide). 



EXAMPLE 45 



55 S^1-Ethoxyc »rbonyM42-[3-(2,4 t 6^ acid 

dihydrate 

Following a procedure similar to that described In Example 1 , 0.58 g of the desired compound y/as prepared 
from 700 mg of ethyl 2-[3.(2,4.6-trifluorophenyl)ureIdo]thlazol-4-ylglyoxylate. 350 mg of rhodanine-3-acetic 
60 acid, 190 mg of ammonium chloride, 02 ml of 28 <Vb v/v aqueous ammonia and 10 ml of ethanol. The resulting 
product was a yellow powder having the following physical properties. 
Melting point: 183 to 187 °C (with decomposition) 

Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) 6 ppm: 
1.33 (3H. triplet. J — 7 Hz). 
55 4.41 (2H. quartet, J - 7 Hz), 
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4.69 (2H. broad singlet), 

7.32 (2H. doublet of doublets, J - 9 and 8 Hz), 
7.69 (1H. singlet). 

8.38 (1H, broad singlet, disappeared on adding deuterium oxide), 
.11.60 (1H, broad singlet, disappeared on adding deuterium oxide). 
13.0-13.7 (1H, broad, disappeared on adding deuterium oxide). 



EXAMPLE 46 



5-{1-EthoxycaiftonyM-f2-[3-(3,4 t 5-trimethow^ acid 

sesquihydrate 



10 



15 



Following a procedure similar to that described in Example 1 , the desired compound was prepared from 1 .1 
g of ethyl 2-[3-(3,4 i 5-tr1methoxyphenyl)ureido]thiazoi-4-ylglyoxylate, 0.48 g of rhodanine-3-acetic acid, 0J25 g 
of ammonium chloride, 0.25 ml of 28<Vo v/v aqueous ammonia and 20 mi of ethanol, in the form of brown 
prismatic crystals having the following physical properties. 

Melting point: 173 to 180 °C ^ 
Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) 8 ppm: 

I. 34 (3H, triplet. J - 7 Hz), 
3.63 (3H, singlet), 

3.78 (6H. singlet), 

4.42 (2H, quartet, J - 7 Hz). 55 

4.69 (2H, broad singlet), 
6.81 (2H. singlet). 

7.70 (1H. singlet), 

8.92 (1H, broad singlet, disappeared on adding deuterium oxide), 

II. 04 (1H, broad singlet disappeared on adding deuterium oxide), 30 
13.1-13.8 (1H, broad, disappeared on adding deuterium oxide). 

EXAMPLE 47 

35 

5WH2-(3^-Chlorophenylureldo^ acid 

monohydrate 

40 

Following a procedure similar to that described in Example 1, the desired compound was prepared from 

1.77 g of ethyl 2-(3-o-chlorophenylureldo)thlazol-4-ylglyoxylate, 0.95 g of rhodanine-3-*cetic acid, 0.5 g of 
ammonium chloride. 0.5 ml of 28<Vo v/v aqueous ammonia and 25 ml of ethanol. The resulting product was a 
yellow powder having the following physical properties. 

Melting point: 230 to 238 °C (with decomposition) 45 
Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) 8 ppm: 

I. 34 (3H. triplet. J — 7 Hz), 

4. 42 (2H, quartet , J — 7 Hz), 
4. 69 (2H, broad singlet), 

7. 13 (1H, doublet of triplets, J - 8 and 1. 5 Hz), so 
7.36 (1H, doublet of triplets, J - 8 and 1.5 Hz), 
7.52 (1H, doublet of doublets, J « 6 and 1.5 Hz), 
7.72 (1H, singlet), 

8.17 (1H, doublet of doublets, J - 8 and 1.5 Hz), 

8.78 (1H, broad singlet, disappeared on adding deuterium oxide), 65 

II. 64 {1H, broad singlet, disappeared on adding deuterium oxide), 
13-14 (1H. broad, disappeared on adding deuterium oxide). 

EXAMPLE 4B 60 



5-{1-Ethoxyrart>onyl-H2-(3-p-tolylu^ acid 
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! 



Following a procedure similar to that described In Example 1, the desired compound was prepared using 4.8 

g of ethyl 2-(3-£-torylureldo)thlazol-4-ylglyoxylate i 2.5 g of rhodanine-3-acetic acid. 1.5 g of ammonium 

chloride, 1 .5 ml of 28<to v/v aqueous ammonia and 50 ml of ethanol. The resulting product was a yellow powder 

having the following physical properties. 
5 ■ Melting point: 240 to 245 °C (with decomposition) 

Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) 6 ppm: 

1.34 (3H t triplet. J - 7 Hz), 

2.27 (3H, singlet), 

4.42 (2H, quartet. J — 7 Hz), 
10 4.69 (2H, broad singlet), 

7.15 (2H. doublet. J - 8 Hz), 

7.37 (2H. doublet, J - 8 Hz), 

7.69 (1H. singlet). 

8.86 (1H, broad singlet, disappeared on adding deuterium oxide), 
75 10.99 (1H. broad singlet, disappeared on adding deuterium oxide), 
. 13.0-13.8 (1H. broad singlet, disappeared on adding deuterium oxide). 



EXAMPLE 49 

20 



5-f1-EthoxycarbonyM-[2-[3-(2.6-xylyl)^ acid 

25 Following a procedure similar to that described In Example 1, the desired compound was prepared using 
1.74 g of ethyl 2-[3-(2,6-xylyl)ureido]thiazol-4-ylgiyoxylate, 0.96 g of rhodanine-3-aoetic acid, 0.5 g of 
ammonium chloride, 0.5 ml of 28<Vb v/v aqueous ammonia and 20 ml of ethanol. The resulting product was a 
yeliow powder having the following physical properties. / 
Melting point: 240 to 245 °C (with decomposition) 

30 Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) 6 ppm: 

I. 33 (3H t triplet, J - 7 Hz), 
2.21 (6H, singlet ). 

4.41 (2H, quartet, J — 7 Hz), 
4.69 (2H, broad singlet), 
35 7.12 (3H, singlet), 
.7.65 (1H, singlet), 

8.14 (1H, broad singlet, disappeared on adding deuterium oxide), 

II. 24 (1H. broad singlet, disappeared on adding deuterium oxide). 
12.9-13.9 (1H, broad, disappeared on adding deuterium oxide). 



EXAMPLE 50 

45 

54l-EthoxycarbonyM-[2-(3-p-nttrop acid 

bis(dimethyiformamide) adduct 7 

Following a procedure similar to that described In Example 1 , the desired compound was pr spared from 3.7 
50 g of ethyl 2-(3-£-nltrophenylureldo)thIazol-4-ylglyoxylate l 1.9 g of rhodanine-3-ecetic acid, 1 g of ammonium 
chloride. 1 ml of 28<Vb v/v aqueous ammonia and 40 ml of ethanoL The resulting product wa* a yellow powder 
having the following physical properties. 
Melting point: 285 to 290 °C (with decomposition) 

Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) 5 ppm: 
55 1.34 (3H. triplet. J - 7 Hz), 

2.73 (6H, singlet), 

2.89 (6H, singlet), 

4.42 (2H, quartet. J - 7 Hz), 

4.70 (2H, broad singlet), 
60 7.75 (2H, doublet, J - 9 Hz), 

7.75 (1H, singlet), 

7.95 (2H. singlet). 

8.25 (2H. doublet, J — 9 Hz), 

9. 64 (1H. broad singlet, disappeared on adding deuterium oxide). v 
65 1.30 (1H, broad singlet, disappeared on adding deuterium oxide), 
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13.0-13.8 (1H, broad singlet, disappeared on adding deuterium oxide). 

EXAMPLE 51 

5 

Ml-EthoxycarbonyM-[2-(3-o4rifluorom ac id 

Following a procedure similar to that described in Example 1 , the desired compound was prepared from 3.9 w 
g of ethyl 2-(3-o-trifluoromethylphenylureido)thia2ol-4-ylglyoxylate, 1.9 g of rhodanlne-3-acetic acid, 1 g of 
ammonium chloride, 1 ml of 26% v/v aqueous ammonia and ml of ethanol. The resulting product was a yellow 
powder having the following physical properties. 
Melting point: 160 to 170 °C (with decomposition) 

Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) S ppm: is 
Melting point: 245 to 250 °C with decomposition) 

Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) 5 ppm: 

I. 34 (3H, triplet, J — 7Hz), 
4.42 (2H. quartet, J — 7 Hz), 

4.70 (2H, broad singlet), 20 

7.39 (1H, triplet, J - 8 H2), 

7.65-7.75 (1H, not defined), 

7.72 (1H, singlet). 

7.75 (1H, doublet, J — 8 Hz), 

7.96 (1H, doublet, J - 8 Hz). 2 5 
834 (1H, broad singlet, disappeared on adding deuterium oxide), 

II, 59 (1H, broad singlet, disappeared on adding deuterium oxide), 
12.9-13.9 (1H, broad, disappeared on adding deuterium oxide). 

30 / 

EXAMPLE 52 



Ml-EthoxycarbonyM-[2-(3-p-trifluorom ^ 

Following a procedure similar to that described In Example 1, the desired compound was prepared from 3.9 
g of ethyl 2-(3-£-trifiuoromethylphenylureldo)thlazol-4-ylglyoxylate, 1.9 g of rhodanlne-3-acetic acid, 1 g of 
ammonium chloride, 1 ml of 28% y/v aqueous ammonia and 30 ml of ethanol. The resulting product was a 
yellow powder having the following physical properties. 40 
Melting point: 160 to 170 °C (with decomposition) 

Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) 8 ppm: 

I. 34 (3H, triplet, J - 7 Hz), 
4.42 (2H, quartet, J - 7 Hz), 

4.70 (2H, broad singlet), 45 
7.70 (4H. singlet), 
7.73 (1H, singlet). 

9.34 (1H, broad singlet, disappeared on adding deuterium oxide), 

II. 17 (1H, broad singlet, disappeared on adding deuterium oxide). 

50 

EXAMPLE 53 

55 

5^1-[2-(3,3-Dlphenylureldo)thtazoM~yq acjd 

Following a procedure similar to that described in Example 1 , the desired compound was prepared from 1 30 
mg of ethyl 2-(3,3-diphenylureido)thiazoM.yIgIyoxyIate, 60 mg of rhodanine-3-acetic acid, 30 mg of iammonium 
chloride, 0.03 ml of 28% v/v aqueous ammonia and 5 ml of ethanol. The resulting product was a yellow powder 60 
having the following physical properties. 
Melting point: 205 to 230 °C (with decomposition) 

Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) 6 ppm: 
1.32 (3H, triplet, J — 7 Hz), 

4.40 (2H, quartet, J - 7 Hz), \ es 
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4.6S (2H, broad singlet), 
7.27-7.34 (6H f muUlplet). 
7.44 (4H, triplet. J « 8 Hz), 
7.69 (1H, singlet), 

-11.18 (1H, broad singlet, disappeared on adding deuterium oxide), 
12.5-14.0 (1H, broad, disappeared on adding deuterium oxide). 



EXAMPLE 54 



5-f1-EthoxY rart>onyl-1-^ ac!d 

Following a procedure similar to that described In Example 1, the desired compound was prepared from 
3.17 g of ethyl 2-(3-methylureldo)thIazol-4-ylglyoxylate, 22 g of rhodanlne-3-acetic acid. 1.2 g of ammonium 
chloride, 1 2 ml of 28% v/v aqueous ammonia and 50 ml of ethanol. The resulting product was a yellow powder 
having the following physical properties. 
Melting point: 241 to 245 °C (with decomposition) 

Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) 6 Dpnr 

I. 32 (3H, triplet, J - 7 Hz), 

2.73 (3H, doublet, J — 5 Hz. converted to singlet on adding deuterium oxide). 
4.40 (2H, quartet, J - 7 Hz), 
4.68 (2H, broad singlet), 

6.47 (1H, broad doublet, J - 5 Hz, disappeared on adding deuterium oxide). 
7.60 (1H, singlet), 

II. 03 (1H. broad singlet, disappeared on adding deuterium oxide), 
13.0-13.7 (1H, broad, disappeared on adding deuterium oxide). 

EXAMPLE 55 



5HH2-t3-Benzylu reldo)thiazo^ acid dihyrfrate 

Following a procedure similar to that described in Example 1, the desired compound was prepared trom 

1.67 g of ethyl 2-(3-benzylureido)thlazoM-ylgiyoxyIate, 0.95 g of rhodanine-3-acetic acid, 0.5 g of ammonium 
chloride, 0.5 ml of 28<>A> v/v aqueous ammonia and 25 ml of ethanol. The resulting product was a yellow powder 
having the following physical properties. 

Melting point: 220 to 225 °C (with decomposition) 

Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) 6 PDnv 

I. 32 (3H. triplet. J - 7 Hz), 
4.35-4.45 (2H, not defined), 
4.39 (2H, broad singlet), 

4.68 (2H. broad singlet), 

7.08 (1H, broad triplet, J « 6 Hz, disappeared on adding deuterium oxide). 
7J2-7.4 (5H, multiplet), 
7.62 (1H. singlet). 

II. 06 (1H, broad singlet, disappeared on adding deuterium oxide), 
13.0-13.8 (1H. broad, disappeared on -adding deuterium oxide). 

EXAMPLE 56 



5-{H2-(3 ^cfohexylureido)tN ac ld 

Following a procedure similar to that described In Example 1, the desired compound was prepared using 1 g 
°L et ^ ^(p-cyclohexylureldojthlazol^ylglyoxylate, 0.58 g of rhodanlne-3-acetic acid. 0.3 g of ammonium 
cnionde, 0.3 ml of 28<Vb v/v aqueous ammonia and 1 0 ml of ethanol. The resulting product was a yellow powder 
having the following physical properties. \ * 

Melting point: 245 to 248 °C (with decomposition) 

Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) 8 ppm: 
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1.15-1.45 (5H. multiplet), 
1.32 (3H. triplet, J - 7 Hz), 
1.46-1.6 (1H, multiplet), 
1.6-1.75 <2H. multiplet). 
1.75-1.9 (2H, multiplet), 
3.42-3.62 (1H. multiplet), 
4.40 (2H, quartet, J 7 Hz), 
4.68 (2H, singlet), 

6.56 (1H. broad doublet, J « 8 Hz), 
7.60 (1H, singlet), 
10.65 (1H, broad singlet), 
12.9-13.9 (1H, broad). 



EXAMPLE 57 



5^(2E)^[2-(3-p-bromophenylureldo)thlazoU-yl]allylldenelrtiodanlne-3-acetlc acid hemlhydrate 

Following a procedure similar to that described in Example 1, the desired compound was prepared using 0.4 
g of (E)-3-[2-(3-£-bromophenytureldo)thlazol-4-yIJacrytaJdehyde, 0.2 g of rhodanlne-3-acetic acid. 0.15 g of 
ammonium chloride. 0.15 m! of 28<*b v/v aqueous ammonia and 10 ml of ethanol. The resulting product was a 
brownish-orange powder having the following physical properties. 
Melting point: 215 to 220 °C (with decomposition)* 

Nuclear Magnetic Resonance Spectrum (hexadeute rated dimethyt sulphoxide) 5 ppm: 
4.70 (2H, broad singlet), 

6.89 (1H. doublet of doublets, J - 15 and 12 Hz), 

7.34 (1H, doublet. J - 15 Hz), . 

7.47 and 7J5D (4H, A*B 2 . J — 9 Hz), 

7.55 (1H. singlet). 

7.64 (1H, doublet J « 12 Hz), 

9.06 (1H, broad singlet, disappeared on adding deuterium oxide), 
10.8-11.2 (1H, broad, disappeared on adding deuterium oxide), 
13.0-13.8 (1H, broad, disappeared on adding deuterium oxide). 



EXAMPLE 58 



5-[2-(3-Phenylureido)thiazoi-4-ylmethylene]thiazolldine-2,4-dione 1/3 hydrate. 

Following a procedure similar to that described in Example 1, the desired compouncf was prepared from 1.1 
g of 2-(3-pheny1ureldo)thlazole-4^arbaIdehyde, 0.52 g of 2.4-thiazolidinedione, 0.8 g ofammonium chloride, 
0.6 ml of 280/o v/v aqueous ammonia and 20 ml of ethanol. The resulting product was a yellow powder having 
the following physical properties. 
Melting point: over 300 *C 

Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) 6 ppm: 

7.06 (1H, triplet, J - 8 Hz), 

7.33 (2H, triplet, J - 8 Hz), 

7.48 (2H, doublet of doublets, J — 8 and 1 Hz), 

7.63 (1H, singlet), 

7.78 (1H, singlet), 

8.96 (1H, broad singlet, disappeared on adding deuterium oxide), 
10.70 (1H, broad singlet, disappeared on adding deuterium oxide), 
12.32 (1H ( broad singlet, disappeared on adding deuterium oxide). 



EXAMPLE 59 



5-[1 -(2-Dlmethyiamlnothlazol-4^yl)-1 -ethoxycarbonylmethylenelrhodanlne-3-acetic add 

55 



l 



f. 



EP 0 337 819 A1 

The reaction described in Example 1 was repeated, but using 0.5 g of ethyl 2-dimethylaminothiazo!- 

4-yiglyoxylate 0.35 g of rhodanlne^3-acetic acid. 0.26 g of ammonium chloride. 0.3 ml of 28o/ 0 v/v aaueous 

ammonia, and 5 ml of ethanol, to give the title compound as orange needles 

Melting point: 275 to 278°C (with decomposition). 
5 Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) 6 ppm: 

1.32 (3H. triplet J*»7 Hz), 

3.15 (6H t singlet), 

4.39 (2H, quartet. J— 7 Hz), 

4.67 (2H. singlet). 
10 7.34 (1H. singlet). 

13.2-13.6 (1H, broad). 



15 



EXAMPLE 60 



5-(2-Diethylaminothiazol^yimethylene)rhodanine>3-acetic acid 

20 h JoV^it" J? es t crlb - f d 1 was rc P«ated, but using 1 .2 g of 2^iiethylaminothiazole-4-carbaIde- 

K Lh " ne i: aC ««° a ° ,d ' °' 8 9 5 ammonlum cWortd e. 0.8 ml of 28V6 v/v aqueous ammonia, and 25 

ml of ethanoi, to give the title compound as yellowish-brown needles. 
Melting point: 257 to 260° C (with decomposition). 

Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) 6 ppm- 
25 1.23 (6H, triplet, J«7 Hz). PH 

3.52 (4H, quartet, J-7 Hz). 

4.70 (2H, singlet), 

7.56 (1H. singlet)', - 

7.59 (1H, singlet), 
30 13.2-13.5 (1H, broad). 



35 



40 



45 
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60 



65 



EXAMPLE 61 



Ethyl Ml-ethoxycarbornrt-W2 -(3-phen^ 

H a nin^ lUr % COm S rl l n9 !° 0 ° f Hl-etnoxycarbortf-H2^^^ 

h^ 0 ^ 15 °. ml ° f a 4N d,OXane so,utlon of chloride was left to stand 

i£tT f ° r 4,5 d J*f' reaCt,0n mbcture ^ then P° ured Mo water and extracted with ethyl 

«h?nri£ i aqueous potassium carbonate solution and then with aqueous sodium 

2£2 ' ^ *™ dltod ° Ver anh y drous ^m ^Iphate. The solvent was evaporated Ser 

reduced pressure and the residue was purified by silica gel column chromatography, usingas eluent a 1 1 by 

volume 22! ° J eXane •«?! aC8tate - ™ e resu,t "* ^talllne product Si£q,JS^ J :5 by 
ri^^K 1 J^^IS^ SpeCtrUm t nexadeuterated d ^ethyl sulphoxide) 8 ppm: 



50 1.21 (3H, triplet. J — 7 Hz), 
4.13 (2H, quartet, J - 7 Hz). 
4.29 (2H. quartet. J - 7 Hz). 
4.75 (2H, broad singlet), 
6.8-7.9 (6H, multipiet). 



EXAMPLE 62 



thinTl^ 4 1 0 ° f ^H2-(3-£H=hlcTophenyI^^ 

eft I ^f^£lT BnC 8 ? d ' 1° *H ethano1 and 50 ml of a 4N d «oxane sdlutlon of ^ro 0 e^tert* S 
left to stand at room temperatureJor 4.6 days. The reaction mixture was then poured Into water and extract 
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w.tti ethyl acetate. The extract was washed with aqueous sodium chloride solution, and was then dried over 
anhydrous socHum sulphate. The solvent was evaporated off under reduced pressure, and the residue was 
reorganized from a circa 1:1 by volume mixture of hexane and ethyl acetate The resulting £oS was 
orange powder having the following physical properties g proauci was m 

Melting point: 175 to 177 °C 

^ le ,^ Ma ? netic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) 8 ppm: 

1.17 (6H, triplet, J mm 7 Hz), 

4.13 (2H t quartet. J — 7 Hz), 

4.30 (2H, quartet. J - 7 Hz), 

4.76 (2H, broad singlet), 

7.0-7.9 (5H, multlplet). 

EXAMPLE 63 



5^1-EthoxycarbonyH-r2-f3 ^ ac |d y4 

hydrate " — 

Following aprocedure similarto that described in Example 1, the desired compound was prepared from 7 a 
of ethyl 2-(^fluorophenylthloureldo)thlazoW-ylglyoxylate, 3.8 g of rhodanine-3-acetic acid Z Q of 
ammonium chloride, 2 ml of 28% v/v aqueous ammonia and 100 ml of ethanol. The resulting product was a 
yellow powder having the following physical properties. 
Melting point: 187 to 20Q °C (with decomposition) 

^'^ M Wp?et j Re ^ anoe s P ectrum (hexadeuterated dimethyl sulphoxide) 6 ppm: 

4.42 (2H,' quartet, J - 7 Hz), 
4.69 (2H, broad singlet), 
7.2-7.37 (3H, multlplet), 
7.67 (1H. singlet), , 
7.87 (1H, broad triplet, J - 8 Hz). 

10.05 (1H, broad singlet, disappeared on adding deuterium oxide), 
12.1-12.5 (1H, broad, disappeared on adding deuterium oxide). 

EXAMPLE 64 



5Wl-EthoxvcartoonYl-1- r2-(3-p^^ ac|d 

Following a procedure similarto that described In Example 1 , the desired compound was prepared from 550 
mg of ethyl 2-{3-£-fluorophenylthIoureldo)thiazol-4-ylglyoxylate, 290 mg of rhodanlne-3-acetic acid, 150 mg of 
ammonium chlonde, 0.15 ml of 28% v/v aqueous ammonia and 10 ml of ethanor. Tne resulting product was In 
the form of yellow acicular crystals having the following physical properties 
Melting point: 220 to 225 *C (with decomposition) 

Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) 6 ppnv 

I. 34 (3H, triplet , J « 7 Hz), ' HH 
4.42 (2H f quartet, J — 7 Hz), 

4.70 (2H, broad singlet), 

7.25 (2H, triplet, J — 9 Hz), 

7.61 (2H, doublet of doublets, J - 6 and 9 Hz) 

7.66 (1H. singlet), 

10.29 (1H, broad singlet, disappeared on adding deuterium oxide). 

II. 9-12.2 (1H, broad, disappeared on adding deuterium oxide), 
13.15-13.7 (1H, broad, disappeared on adding deuterium oxide). 

EXAMPLE 65 



5-(2-Anlllno thiazol-4-ylmethylenQ) rhodanine-3-acetlc acid 
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20 



Following a procedure similar to that described in Example 24, the desired compound was prepared from 
£ IH 9 of , 2 ^ n,l,notn azole^carbaldehyde, 412 mg of modanine-3-acetic acid, 0.5 ml of piperidine arKi 10 rS 
Me^^ ^ a ^° WlSh - bro - P° wd - ^ foliowing Physical p£X£ 

4 87 6 (2H M brS Spectrum (hexadeuterated dimethyl sulphoxide) 8 ppm: 



7.10 (1H, triplet, J - 8 Hz), 
7.42 (2H. triplet, J ■* 8 Hz), 
7.59 (1H, singlet), 
10 7.63 (1H, singlet), 

7.78 (2H, doublet J « 8 Hz), 
9.63 (1H, broad singlet). 



15 EXAMPLE 66 



Ethy^5-(2-anllinothiazol-4-ylmethylene)rhodantne>3>acetate 

n that described in Example 30, the desired compound was prepared from 1 

g of 5-(2.anninothiazol^.ylmethylene)rhodanine-3.acetic acid, 2 g of ethanol and 10 ml of a 4N dioxane 

Gerties! * ***** ™* reSU,t,n9 a ye "° W P ° Wder haV,n9 throwing pnysK 

25 Melting point: 212 to 215 *C 

?o? e ,oL M *, 9 ?° tic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) 8 ppm: 
i. zi (3H, triplet, J «« 7 Hz), 

4.17 (2H, quartet, J - 7 Hz), 

4.81 (2H, singlet), 
30 7.05 (1H. triplet. J « B Hz). 

7.37 (2H, triplet. J « B Hz), 

7.68 (1H. singlet). 

7.71 (2H. doublet, J - 8 Hz). 

7.80 (1H. singlet), 
35 10.54 (1H, singlet, disappeared on adding deuterium oxide). 



EXAMPLE 67 



40 



45 



Msopropoxycarbonvloxve thyl 5-f2-aniHnothiazol^ylmethylene)rhodanine-3>acetate 

a o^2ni^w B ^!L T*Z }° th f ! descrIbGd In ^P 1 * 34, the desired compound was prepared from 1 
a 0.5 g of 1,8.diazabicyclo[5.4.0]undec^ne 4 5 

g i of l-lodoethyl isopropyl carbonate and 16 ml of dimethylacetamide. The resulting product was a 
yei.owish-green powder having the following physical properties. 9 ' * 

Melting point: 166 to 169 °C 

50 "TmZSX SPeCtTUm (heXadeUtBrated dlmethy! -'Phoxlde, 6 ppm: 

1.46 (3H. doublet! J - 5 Hz)! 
4.79 (1H, septet. J — 6 Hz), 

^•, 9 <!, (2H - not deflned >. 6 -67 (1H, quartet, J — 6 Hz), 
7.05 (1H. triplet. J » 8 Hz), ' 
55 7.36 (2H, triplet, J - 8 Hz), 
7.68 (1H. singlet), 
7.71 (2H, doublet, J « 8 Hz). 
7.81 (1H. singlet). 

10.55 (1H, broad singlet, disappeared on adding deuterium oxide). 



60 



EXAMPLE 68 

\ 

65 
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Sodium S-(2-anilinothla2oM-y!methy1eno)rhodanlne-3-acetate 

Following a procedure similar to that described In Example 35, the desired compound was prepared from 1 
g of 5-(2-anllinothiazol-4-ylmethylene)rhodanlne-3-ecetlc acid, 280 mg of sodium methoxlde and 20 ml of 
ethanol. The resulting product was a yellow powder having the following physical properties. 
•Melting point: 280 to 295 °C (with decomposition) 

Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) 8 ppm: 

4.31 (2H, singlet ), 

7.03 (1H. triplet, J — 8 Hz), 

7.35 (2H, triplet, J — 8 Hz), 

7.51 (1H, singlet), 

7.69 (1H. singlet), 

7.74 (2H, doublet, J - 8 Hz). 

10.70 (1H t broad singlet, disappeared on adding deuterium oxide). 



EXAMPLE 69 



5>[2-(o-toluidino)thiazol>4-ylmethylenelrhodanine-3-acetic acid 

Following a procedure similar to that described in Example 1, the desired compound was prepared from 
1.12 g of 2-(o-toluidino)thIazole-4-carbaldehyde, 0.87 g of rhodanlne-3-acetic acid, 0.5 g of ammonium 
chloride, 0.5 ml of 28% v/v aqueous ammonia and 15 ml of ethanol. The resulting product was an orange 
powder having the following physical properties. 
Melting point: 247 to 249.5 °C (with decomposition) 

Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) 6 ppm: 

2.30 (3H, singlet ), 

4.70 (2H, singlet ), 

7.08 (1H, broad triplet, J - 8 Hz), 

7.24 (2H, broad triplet, J - 8 Hz), 

7.62 (1H, singlet), 

7.72 (1H. singlet). 

7.95 (1H, broad doublet, J ■* 8 Hz), 
9.67 (1H, broad singlet), 
13.1-13.6 (1H. broad). 



EXAMPLE 70 



5>[(2E)-3>(2'AnIlinothiazol-4-yl)aHylidene]rhodanlne>3>acetic acid 

Following a procedure eimllar to that described In Example 1 , the desired compound was prepared from 0.4 
g of (2E)^-(2^nilirv3thiazol-4-yl)acryfaJdehyde, 0.29 g of rhodanine-3-acetic acid, 0.22 g *f ammonium 
chloride, 0.2 ml of 28% v/v aqueous ammonia and 10 ml of ethanol. The resulting product was a reddish-brown 
powder having the following physical properties. 
Melting point: 244 to 248 °C (with decomposition) 

Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) S ppm: 
4.70 (2H, broad singlet). 

6.91 (1H. doublet of doublets, J - 15 and 12 Hz), 

7.00 (1H f triplet, J ■ 7 Hz), 

7.28 (1H, doublet, J - 15 Hz), 

7.37 (1H, singlet), 

7.37 (2H, triplet, J - 7 Hz), 

7.64 (1H, doublet, J - 12 Hz), 

7.67 (2H, doublet, J — 7 Hz), 

10.38 (1H, broad singlet, disappeared on adding deuterium oxide). 



EXAMPLE 71 

V 



EP 0 337 819 A1 



5-(2-Dipheny»methylamlnothia2ol^ylmethyiene)rhodanlne-3-acetlc acid 

5 Following a procedure similar to that described In Example 1, the desired compound was prepared from 
1.95 g of 2-diphenylmethylamlnothia20le-4-carbaldehyde i 1.32 g of modanine-3-acetic acid 0 4 g of 
ammonium chloride, 0.4 ml of 28<Vb v/v aqueous ammonia and 20 ml of ethanol. The resulting product was a 
reddish-brown powder having the following physical properties. 
Melting point: 227 to 230 °C (wKh decomposition) 
10 Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxlde) 6 ppm: 
4.66 (2H, singlet), 

6.13 (1H, doublet J — 7 Hz, converted to 6.13 (1H, singlet) on adding deuterium oxide), 
7.2-7.4 (10H, multlplet). 
7.48 (1H, singlet), 
15 7.54 (1H, singlet), 

9.99 (1H, doublet, J - 7 Hz, disappeared on adding deuterium oxide), 
13.0-13.7 (1H, broad, disappeared on adding deuterium oxide). 



20 EXAMPLE 72 



Ethyl 5-(2Hdlphenylmethylamlnothlazol-4-ylmethylene)rhodanlne-3-acetate 

25 

Following a procedure similar to that described in Example 30, the desired compound was prepared from 
0.6 g of 5-(2-diphenylmethylaminothlazo»-4-ylmethylene)rhodanIne^-acetlc acid. 7.7 g of ethanol and 15 ml of 
a 4N dioxane solution of hydrogen chloride. The resulting product was a greenish-yellow powder havinq the 
following physical properties. 
30 Melting point: 196 to 199 °C (with decomposition) 

Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxlde) 5 pom* 
1.19 (3H, triplet. J - 7 Hz). PH " 

4.15 (2H, quartet, J - 7 Hz), 
4.76 (2H, singlet), 

35 6.13 (1H, doublet , J « 7 Hz, converted to 6.12 (1H, singlet) on adding deuterium oxide), 
7.22-7.43 (10H, multiplet), 
7.50 (1H. singlet), 
7.55 (1H, singlet), 

8.99 (1H. doublet J - 7 Hz, disappeared on adding deuterium oxide). 



EXAMPLE 73 



Sodium 5-(2 -diphenylmethylaminothlazol-4-ylmethylene)rhodanlne-3-acetate monohydrate 

Following a procedure similar to that described in Example 35, the desired compound was prepared from 
200 mg of 5-(2.dlphenylmethylaminothlazoM.ylmethylene)rhodanlne^-acetlc acid, 24.5 ma of sodium 
> methoxide and 6 ml of ethanol. The resulting product was a yellow powder having the following physical 
properties. 

Melting point: 181 to 194 °C (with decomposition) 

?^ ,e .^. Masnetic Resonan ce Spectrum (hexadeuterated dimethyl sulphoxlde) 6 ppm: 

4.23 (2H, singlet), 

6.15 (1H, doublet, J — 8 Hz), 

7.22-7.45 (12H, multlplet), 

8.95 (1H, doublet, J - 8 Hz). 

EXAMPLE 74 



HH2-Bis(p-fluorophenvl)m eth^^ ac!d 



60 
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Following a procedure similar to that described In Example 1, the desired compound was prepared from 342- 
mg of ethyl 2-bis{p-fluorophenyf)methytemlnothla2oM-ylglyoxylate, 164 mg of rhodanlne-3-acetic acid, 0.1 1 g 
of ammonium chloride. 0.2 ml of 28% v/v aqueous ammonia and 2 ml of ethanol, as red prismatic crystals. The 
product had the following physical properties. 

Melting point: 245 to 247 °C 5 
Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) 6 ppm: 
1.29 (3H, triplet, J - 7 Hz), 

4.35 (2H quartet, J - 7 Hz), 
4.63 (2H, singlet), 

6.08 (1H, doublet, J - 6 Hz), w 
7.14-7.23 (4H. multiplet), 
7.26 (1H. singlet), 
7.37-7.45 (4H. multiplet). 
9.03 (1H, doublet, J - 6 Hz). 

15 

EXAMPLE 75 

20 

5-[1 "Ethoxycarbonyl-1-(2«phthalimldothlazol'4-yl)methylene]rhodanine-3-acetlc acid hemlhydrate 

0.7 g of phthaloyl dichloride was added dropwlse under Ice-cooling to a solution of 1.19 g of 
5-[1-(2-amlnothiazol-4-yl)-1-ethoxycarbonylmethylene]rhodanine-3-aoetlc acid in 8 ml of tetrahydrofuran. The 
resulting mixture was stirred for 6 hours under Ice-cooling and then heated at 60 ° C for 4 hours; The crystals 25 
which precipitated out after cooling were collected by filtration and recrystaJllzed from ethanoL The resulting, 
product was a yellow powder having the following physical properties. 
Melting point: circa 300 °C (with decomposition) 

Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) 5 ppm: 

1.36 (3H, triplet, J - 7 Hz). & 
4.46 (2H, quartet, J - 7 Hz), 

4.71 (2H. broad singlet), 

7.98 (2H, doublet of doublets. J m 5 and 3 Hz). 
8.05-8.15 (2H, not defined), 

8.10 (1H, singlet), 35 
12.9-13.8 (1H, broad, disappeared on adding deuterium oxide). 

EXAMPLE 76 

40 

5-[2-(p-Fluoroanilino)thiazol-4-ylmethylene]rhodanine-3-acetic acid 

The reaction described in Example 1 was repeated, but using 1 g of 2-(2*fluoroanlllno)thiazole-4-carbaJde— 45 
hyde, 0.85 g of rhodanine-3-acetic acid, 0.5 g of ammonium chloride, 0.5 ml of 28% v/v aqueous ammonia, and 
10 ml of ethanol, to give the title compound as an orange powder; 
Melting point: 263.5 to 226 *C (with decomposition). 

Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) 6 ppm: 

4.71 (2H, singlet), * #, 

7.19 (2H, triplet, J -9 Hz), 
7.65 (1H, singlet), 

7.71 (2H, doublet of doublets, J -9 and 5 Hz), 
7.78 (1H, singlet), 

10.54 (1H, broad singlet, disappeared on adding deuterium oxide), 55 
13.0-13.8 (1H, broad, disappeared on adding deuterium oxide). 

EXAMPLE 77 

60 

5-[2-(p-Anisldino)thlazol-4-ylmethylenelrhodanlne-3-acetic add 
The reaction described In Example 1 was repeated, but using 1 g of 2-(£^isldlnb)thlazole-4-c«ft)aidehyde, 65 
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0.8 g of rhodanine-3-acetic acid, 0.5 g of ammonium chloride, 0.5 ml of 28% v/v aqueous ammonia, and 10 m! 
of ethanol, to give the title compound as an orange powder. 
Melting point: 197 to 202 °C. 

Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxlde) 5 ppm* 
5 3.76 (3H. singlet ). PF 
4.72 (2H, singlet), 
6.93 (2H f doublet. J =9 Hz). 
7.60 (2H, doublet, J -9 Hz), 
7.63 (1H. singlet), 
10 7.72 (1H, singlet), 

10.32 (1H, broad singlet, disappeared on adding deuterium oxide), 
13.1-13.7 (1H. broad, disappeared on adding deuterium oxide). 

15 EXAMPLE 78 



20 



35 



5-[2>(nvtrtfluoromethylanllino)thiazot-4-ylmethylene]rhodanlne-3«acetlc acid 



The reaction described In Example 1 was repeated, but using 1 g of 2-(m-tr!fluoromethylanilino)thiazole. 
4-carbaldehyde, 0.7 g of rhodanlne-3-acetic acid, 0.5 g of ammonium chloride, 0.5 ml of 28% v/v aqueous 
ammonia, and 10 ml of ethanol. to give the title compound as yellowish-orange prisms. 
Melting point: 249 to 252 *C (with decomposition). 
25 Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxlde) 6 ppm: 
4.72 (2H. singlet ), P 
7.37 (1H. broad doublet, J — 8 Hz), 
7. 58 (1H, broad triplet, J =8 Hz), 
7.65 (1H, broad doublet, J«8 Hz). 
30 7.69 (1H, singlet), 
7.88 (1H. singlet), 
8.43 (1H, broad singlet), 

10.90 (1H. broad singlet, disappeared on adding deuterium oxide), 
13.2-13.6 (1H. broad, disappeared on adding deuterium oxide. 



EXAMPLE 79 



40 

5-(2"EthytaminothiazoM-yimethyIene)rhodanlne-3-acetic acid 

The reaction described In Example 1 was repeated, but using 1.27 g of 2-ethylaminothiazole-4-carbalde- 
hyde, 1.3 g of rhodanine-3-acetic acid, 1 g of ammonium chloride, 1 ml of 28o/o v/v aqueous ammonia and 30 ml 
45 of ethanol, to give 1.9 g of the title compound as yellow needles. 
Melting point: 248 to 250 °C (with decomposition). 

Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) 5 ppm* 
1.23 (3H, triplet, J«7 Hz), rr 
3.3-3.45 (2H, multipiet), 
50 4.70 (2H, singlet), 
7.52 (1H, singlet), 
7154 (1H, singlet). 
8.05 (1H, broad triplet, J-5 Hz), 
13.33 (1H, broad singiet). 

55 



EXAMPLE 80 



60 

5-(2-AIMami nothiazoi>4-vlmethyiene)rhodanlne-3-acetlc acid 

2 1« Si* ? ribe « ,n ^ am ? ,e 1 re P eated . but using 3.0 g of 2^Jiylarninothiazole^-carbald9hyc 

65 etna^oM^ miof 28% v/v aqueous ammonia and 70 ml 

co emanoi, to give 3.3 g of the title compound as brown needles. 
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Molting point: 234 to 236 °C (with decomposition). 

Nuclear M&cgnerfcr ffosunanccr Spectrum (HexaxJeuteratetf oimethyr suipnoxitie) o ppm: 
3.98-4.03 (2H. multiplet), 
4.70 (2H, singlet), 

5.16 (1H, doublet of doublets of doublets, J- 10. 3 and 1.5 Hz), 

5.29 (1H, doublet of doublets of doublets, j«17, 3, and 1.5 Hz), 

5.90-6.05 (1H, multiplet), 

7JE4 (2H. singlet). 

8.23 (1H. broad triplet. J -5 Hz). 

13.1-13.6 {1H, broad). 



EXAMPLE 81 



5-(2-Cyclohexylamlnothia^ol^ylmethylene)rhodanlne-3-acetlc acid 

The reaction described In Example 1 was repeated, but using 3.0 g of 2-cyclohexylaminothiazole^-cArbal- 
dehyde, 2.27 g of rhodanlne-3-acetlc acid, 1.7 g of ammonium chloride, 1.7 ml of 28% v/v aqueous ammonia 
and 60 ml of ethanol, to give the title compound as yellowish-brown needles. 
Melting point: 220 to 222 *C (with decomposition). 

Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) 6 ppnr 
1.15-1.5 (5H, multiplet), K 
1.55-1.85 (3H, multiplet), 
2.0-2.1 (2H, multiplet), 
3.55^3.7 (1H, multiplet). 
4.70 (2H, singlet), 
7.49 (1H, singlet), 
7.52 (1H, singlet). 

8.02 (1H, doublet, J -7 Hz, disappeared on adding deuterium oxide), 
13.2-13.45 (1H, broad disappeared on adding deuterium oxide). 

EXAMPLE 82 



5-(2-Diphenylamlnothlazol-4-ylmethy1ene)rhodanine»3-acetic acid 

The reaction described in Example 1 was repeated, but using 3 g of 2-diphenylaminothiazoie-4-carbalde- 
nyde. 1.7 g of rhodanine-3-acetlc acid, 1.3 g of ammonium chloride, 1.3 ml of 2B0fo v/v aqueous ammonia and 
60 ml of ethanol, to give the title compound as orange needles. 
Melting point: circa 305 to 310 °C (with decomposition). 

Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) 5 ppm; 
4.69 (2H. singlet). 9 HH 

7.3-7.48 (2H, multiplet), 
7.49 (4H. broad singlet), 
7.51 (4H, broad singlet), 
7.64 (1H. singlet). 
7.75 (1H, singlet), 
13.1-13.5 (1H, broad). 



EXAMPLE 83 



5-(2-Morpholinothiazol-4-ylmethylene)rhodanlne^3-acQtlc acid 

The reaction described in Example 1 was repeated, but using 1.65 g of 2-morpholinothlazolM-carbalde- 
hyde, 1 .3 g of rhodanine-3-acetic acid, 1 g of ammonium chloride, 1 ml of 28Vo v/v aqueous ammonia and 35 ml 
of ethanol, to give the title compound as yellow needles. * 
Melting point: 287 to 290 *C (with decomposition). 

Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) 6 ppm: 
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30 



45 



SO 



3.50 (4H, broad triplet. J -5 Hz). 
3.76 (4H, broad triplet, J -5 Hz), 
4.70 (2H, singlet), 
7.61 (1H, singlet), 
7,72 <1H. singlet), 
13.0-13.7 (1H, broad). 



EXAMPLE 84 



5-(2-Plpeiidlnothlazor-4-ylmethvlene)rhodanlne>3'€icetlc acid 

15 The reaction described in Example 1 was repeated, but using 1 JB g of 2-ptperidinotNazole-4-carbaldehyde, 
1 A 9 of rhodanine-3-acetic acid, 1 .0 g of ammonium chloride, 1 ml of 28% v/v,aqueous ammonia and 40 ml of 
ethanol, to give the title compound as yellow needles. 
Melting point: 277 to 280 *C (with decomposition). 

Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) 8 ppm: 
20 1.64 (6H. broad singlet), 

3.52 (4H. broad singlet), 

4.70 (2H, singlet). 

7.57 (1H, singlet), 

7.65 (1H f singlet), 
25 13.0-13.7 (1H, broad). 



EXAMPLE 85 



5-[2-(Thiomorpholin-4-yl)thlazol-4-ylmethylene]rhodanine-3-acetic acid 

The reaction described in Example 1 was repeated, but using 0.85 g of 2-{thiomorphoIin-4-yl)thiazole-4-car- 
35 baldehyde, 0.76 g of rhodanine-3-acetic acid, 0.4 g of ammonium chloride, 0.4 ml of 2B*>A> v/v aqueous ammonia 
and 30 ml of ethanol, to give the title compound as yellow crystals. 
Melting point: 267 to 270 °C (with decomposition). 

Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) 6 ppm: 
2.7-2.8 (4H. multlplet), 
40 3.8-35 (4H, multiplet), 
4.71 (2H, singlet), 
7.59 (1H, singlet), 
7.70 (1H, singlet), 
13.0-13.6 (1H, broad). 



EXAMPLE 86 



5-[2-[3-BenzovtthioureIdo)thiazol-4>ylmethylenelrhodanlne-3-acetlc acid 

2.6 g of benzoyl isothiocyanate were added dropwise, at room temperature to a solution f f 4 g of 

5-(2-aminothiazol-4-ylmethylene)rhodanine-3-acetic acid In 70 ml of dimethylformamlde. The reaction mixture 
55 was stirred at room temperature for 6 hours, and then ethyl acetate was added and precipitated I solids were 

filtered off. The ethyl acetate solution was washed with water and concentrated by evaporation un^er reduced 

pressure, and the crystalline solid thus obtained was separated by filtration and recrystalfized from acetic acid, 

to give the title compound as a yellow powder. 

Melting point: 248 to 250 D C (with decomposition). 
60 Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) 5 ppm: 

4.73 (2H. singlet ). 

7.57 (2H, broad triplet, J«8 Hz), 

7.71 (2H, broad triplet, J- 8 Hz), 

7.84 (1H, singlet). v 
€5 8.06 (2H, broad doublet. J— 8 Hz), 
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8.09 (1H V singlet), 

*\?LZt (1H, singlet, disappeared on adding deuterium oxide), 
13.0-13.7 (1H, broad, disappeared on adding deuterium oxide), 
14.30 (1H, singlet, disappeared on adding deuterium oxide). 



EXAMPLE 87 



10 

5-[2-(4-MetrtyM^lperazinyl)tM QC id 

The reaction described in Example 1 was repeated, but using 1.8 g of 2-(4-metrry1-1-piperazinyl)thiazole- 
4-carbaldehyde, \2> g of rhodanine-3-acetic acid, 0.9 g of ammonium chloride, 0.9 ml of 28<Vb v/v aqueous 
ammonia, and 40 ml of ethano!, to give the title compound as dark yellow needles. 75 
Melting point: over 300 °C . 

Nuclear Magnetic Resonance Spectrum (CF3COOD) 6 ppm: 
3.24 (3H. singlet), 

3.63 (2H, broad doublet of triplets, J«13 and 3 Hz), 

4.04 (2H, broad doublet, J- 13 Hz), 20 
4.22 (2H, broad triplet, J- 13 Hz), 
4.39 (2H, broad doublet, J- 13 Hz), 
5.11 (2H, singlet), 
7.60 (1H, singlet). 

25 

EXAMPLE 88 

30 

5-(2-OctytaminothiazoM-ylmethylene)rhodanlne-3^acetic acid 1/3 ethanol adduct 

The reaction described in Example 1 was repeated, but using 1.1 g of 2-octylaminothiazole-4-carbaldehyde f 
0.66 g of rhodanine-3-acetlc acid, 0.5 g of ammonium chloride, 0.5 ml of 28% v/v aqueous ammonia and 30 ml 
of ethanol, to give the title compound as pale brown needles. 35 
Melting point: 147 to 149 °C . 

Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) 6 ppm: 
0.85 (3H, broad triplet. J -7 Hz), 
1.06 (1H, triplet J -7 Hz), 

1.15-1.45 (10H, multlplet), 40 
1.55-1.7 (2H, multlplet), 
3.2-3.5 (2 .67H, not defined), 
4.25-4.4 (0.33H, multlplet), 
4.70 (2H, singlet), 

7.50 (1H, singlet), 45 

7.53 (1H, singlet), 

8.06 (1H, triplet, J-5 Hz), 

13.0-13.6 (1H, broad). 

50 

EXAMPLE 89 



5-(2-lsopropylamlnothiazol-4-ylmethylene)rhc<lanlne-3-acetic acid ss 

The reaction described In Example 1 was repeated, but using 2.7 g of 2-lsopropylaminothiazole-*-carbalde- 
hyde, 2.3 g of rhodanine-3-acetlc acid, 1.7 g of ammonium chloride, 1.7 ml of 28<M> v/v aqueous ammonia and 
50 ml of ethanol, to give the title compound as dark red needles. 

Melting point: 227 to 229 °C (with decomposition). 60 
Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) 6 ppm: 
1.25 (6H, doublet. J~7 Hz), 
3.85-4.0 (1H ( multlplet), 
4.70 (2H, singlet), 

731 (1H. singlet), V $5 
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7 53 (1H, singlet). 

7.98 (1H, doublet, J -7 Hz). 

13.0-13.8 (1H, broad). 



EXAMPLE 90 



10 S>(2-BQn2ylaminothlazoM- ylmethvlen9)rhodanlne>3-acettc acid 

15 Melting point: 207 to 210 °C. 

JffSlXSE "ThT SPeCtmm (heXad8Uterated dlmeth " 6U, P h ^) 6 PPm: 
4.69 {2H t singlet). 
7.2-7.45 (5H. multlplet), 
20 7.53 (2H, singlet). 

S^JVi HE^ J ~ 6 Hz - disappeared on adding deuterium oxide), 
13.0-13.6 (1H. broad, disappeared on adding deuterium oxide), 



25 



45 



SO 



EXAMPLE 91 



30 — , J!2H!2iggli^^ acfd monQhvrirnfo 

^1ffl!t£Sen Re80nanCe SPCCtrUm {hexadeuterated *™thyl suboxide, 6 ppm: 



7.58 (2H, broad triplet, J- 8 Hz), 
7.71 (1H. broad triplet, J«8 Hz). 
7.77 (1H, singlet). 
40 8.06 (2H. broad doublet. J-8 Hz), 

35n So Mu a K * h S ,9 J: dta PP" r «* on adding deuterium oxide), 
lla^i m u roa ^' dtsa PP eare °" on adding deuterium oxide). 
13.9-14.7 (2H. broad, disappeared on adding deuterium oxide) 



EXAMPLE 92 



S-(2-CyclopropYlamlnothlazol-4-vlm ethytene)rhodanlne-3-aceticacld 
de^eT^g^ 

ss S^fe 

aS^ S n m ump R ter MCe SpeCmim (hexad8Uterated «™W a^oxlde, 6 ppm: 
0.74-0.81 (2H, multiplet), 
2.6-2.7 (1H, multlplet), 
60 4.69 (2H. singlet). 
7.56 (1H. singlet). 
7.58 (1H. singlet), 

8.38 (1H. doublet. J- 1 Hz). V 
13.1-13.6..(1H. broad). 
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PREPARATION 1 



Ethyl 2-(3-phenylureido)thiazol-4-ylglyoxytate 

10 g of ethyl 2-aminothlazol-4-yIglyoxylate were dissolved In 100 ml of dimethylformamide. and 7.14 g of 
phenyl isocyanate were added dropwlse to the resulting solution under Ice-cooling. The mixture was left to 
stand overnight, and the dimethylformamide was then evaporated off under reduced pressure. The crystals 
thus obtained were washed with water, dried and recrystallized from ethyl acetate, to give the desired 
compound as yellow crystals. 
Melting point: 217 to 220 *C 

Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxlde) 6 Dom* 
1.34 (3H, triplet. J — 7 Hz), P 
4.38 (2H. quartet, J - 7 Hz), 
.6.95-7.6 (5H, multiplet), 
8.41 (1H, singlet), 
8.93 (1H. broad singlet). 
10.8-11.3 (1H, broad singlet). 



PREPARATION 2 



Ethyl 2-(3-o-methoxyphenyiureido)roiazol-4-ylglyoxylate 

Following a procedure similar to that described In Preparation 1, the desired compound was prepared 
from 5 g of ethyl 2-aminothlazol-4-ylglyoxy1ate, 4.5 g of o-methoxyphenyl Isocyanate and 40 ml of 
dimethylformamide. The resulting product was a yellow powder havfng the following physical properties. 
Melting point: 223 to 2Z7 °C 

Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxlde) 6 ppm: 

I. 34 (3H, triplet, J — 7 Hz), 
3.88 (3H. singlet), 

4.38 (2H, quartet J - 7 Hz), 
6.9-7.0 (1H, multiplet), 
7.0-7.1 (2H. multiplet), 
8.05-8.15 (1H, multiplet), 

8.39 (1H, singlet), 

8.65 (1H, broad singlet, disappeared on adding deuterium oxide), 

II. 46 (1H, broad singlet, disappeared on adding deuterium oxide). 



PREPARATION 3 



Ethyl 2-(3-m-methoxyphenyiureido)thiazoM-ylglyoxylate 

Following a procedure similar to that described In Preparation 1, the desired . compound was prepared 
from 5 g of ethyl 2-amlnothlazol-4-y!g|yoxyiate. 4.5 g of methoxyphenyl isocyanate ar>d 40 ml of 
dimethylformamide, as yellow crystals having the following physical properties. 
Melting point: 182 to 185 °C 

Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxlde) 8 ppm: 

1.33 (3H, triplet, J - 7 Hz), 

3.75 (3H, singlet), 

4.37 (2H, quartet. J - 7 Hz), 

6.64 (1H, doublet of doublets, J - 2 and 8 Hz), 

6.95-7.0 (1H, multiplet), 

7.16 (1H, triplet, J ■* 2 Hz), 

7.23 (1H, triplet. J «• 8 Hz), 

8.41 (1H, singlet), 

8.90 (1H, broad singlet, disappeared on adding deuterium oxide), 

10.99 (1H. broad singlet, disappeared on adding deuterium oxide). v 
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PREPARATION 4 

5 

Ethyl 2-(3-p-methoxyphenytureido) thiazol-4-ylgfyoxylate 

Following the procedures described fn Preparation 1, the desired compound was prepared using 10 g of 
10 ethyl 2-amlnothlazol-4-ylglyoxylate. 9 g of £-methoxyphenyi Isocyanate and 80 ml of dimethyiformamlde as 
yellow powders. The product has the following physical properties. 
Melting point: 193 to 196 °C 

Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) 6 ppm: 
1.33 (3H, triplet J — 7 Hz). # ff . 

15 3.73 (3H, singlet). 

4.37 (2H, quartet. J - 7 Hz). 
6.90 (2H, doublet, J — 9 Hz), 

7.38 (2H. doublet. J « 9 Hz). 

8.39 (1H, singlet), 

20 8.72 (1H. broad singlet, disappeared on adding deuterium oxide), 
10.96 (1H. broad singlet disappeared on adding deuterium oxide). 

PREPARATION 5 

25 — 



30 



35 



45 



Ethyl 2-(3>p-fluorophenyiureldo)thiazoM-ylglyoxylate 



Following a procedure similar to that described In Preparation 1. the desired compound was prepared 
from 6 g of ethyl 2-aminothiazoM-ylglyoxylate. 5.1 g of r>fluorophenyl isocyanate and 30 ml of 
dimethylformamlde. The resulting product was a yellow powder having the following physical properties 
Melting point: 220 to 223 °C r 
Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) 8 pprrr 

I. 34 (3H, triplet, J = 7 Hz), ^ 
4.39 (2H, quartet, J - 7 Hz), 

7.17 (2H. triplet. J = 9 Hz), 
7.53 (2H, doublet of doublets, J = 5 and 9 Hz) 
8.43 (1H, singlet). 
40 8.98 (1H, broad singlet). 

II. 09 (1H. broad singlet). 



PREPARATION 6 



Ethyl 2-(3-p-chlorophenylureido)thiazol^y|glvoxvlate 

50 ^ l !^?^ r ° C t edU L? slm,,ar t0 described In Preparation 1, 1he desired compound was prepared from 
10 g ofethyl 2-amlnothlazoM-ytglyoxylate, 8.6 g of £-chlorophenyl Isocyanate and 100 ml of dimethylforma. 

M^ T 

<r« ^ , !fu M f a9 ? e . 1, ' C » Re t°r anCG s P ectrum (hexadeuterated dimethyl sulphoxide) 6 ppm: 
do 1.04 idri, tnplet, J ■« 7 Hz), 



4.39 <2H, quartet, J - 7 Hz). 
7.38 (2H, doublet, J - 9 Hz), 
7.55 (2H, doublet. J - 9 Hz), 
8.43 (1H, singlet), 
60 9.06 (1H, broad singlet), 
11.14 (1H. broad singlet). 



PREPARATION 7 
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Ethyl 2-(3-p^romophenylureldo)thiazol-4-ylglyoxylate 

Following a procedure similar to that described In Preparation 1, the desired compound was prepared from 
1p g of ethyl 2-ajninothiazol-4-yIglyoxylate, 8.7 g of £-bromophenyl Isocyanate and 80 ml of dlmethylformamlde, 
as yellow crystals having the following physical properties. 
Melting point: 235 to 241 °C 

Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxlde) 8 ppm: 

I. 33 (3H. triplet. J ~ 7 Hz). 
4.37 (2H. quartet. J - 7 Hz), 
7.44-7.53 (4H, multlplet). 
8.42 (1H, singlet), 

9.05 (1H. broad singlet), 

II. 10 (1H, broad singlet). 



PREPARATION 8 



Ethyl 2-[3>(3,4-dichlorophenyl)ureido)thlazol-4-y1glyoxylate 

Following a procedure similar to that described in Preparation 1, the desired compound was prepared from 
10 g of ethyl 2-aminothiazol-4-ylglyoxylate, 10 g of 3,4-dichlorophenyl isocyanate and 100 ml of 
dimethylformamide. The resulting product was a pale yellow powder having the following physical properties. 
Melting point: circa 250 °C (with decomposition) 

Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) 8 ppm: 

I. 34 (3H, triplet, J - 7 Hz), 
4.39 (2H, quartet, J - 7 Hz), 

7.43 (1H, doublet of doublets, J - 2 and 9 Hz), 

7.59 (1H, doublet, J « 9 Hz), 

7.89 (1H. doublet. J - 2 Hz). 

8.46 (1H, singlet), 

9.22 (1H, broad singlet), 

II. 29 (1H. broad singlet). 



PREPARATION 9 



Ethyl 2-[3-(1-naphthyi)ureido]thlazol-4-ylglyoxylate 

Following a procedure similar to that described in Preparation 1, the desired compound was prepared from 
10 g of ethyl 2-aminothlazoM-ylglyoxyiate, 10.1 g of 1-naphthyl Isocyanate and 100 ml of dimethylformamide. 
The resulting product was a grayish-white powder having the following physical properties. 
Melting point: 209 to 211 *C 

Nuclear Magnetic Resonance Spectrum (heptadeuterated dimethylformamide) 6 ppm: 

1.37 (3H. triplet. J « 7 Hz), 

4.44 (2H, quartet, J - 7 Hz), 

7.45-8.4 (7H. multiplet), 

8.47 (1H, singlet). 

9.44 (1H, broad singiet), 

10.8-11.7 (1H. broad singlet). 



PREPARATION 10 



Ethyl 2-(3-p-toluenesulphonylureido)thiazol-4-y1glyoxylate 

Following a procedure similar to that described in Preparation 1, the desired compound was prepared 
from 6 g of ethyl 2-aminothlazole-4-ylglyoxylate f 6 g of £-toluenesuiphonyi N isocyanate and 40 ml of 
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dimethyfforniarnldB. The resulting product was a pale yellow powder having the following physical properties 
Melting point: 200 to 207 °C (with decomposition) 

Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) 6 Dom* 

I. 31 (3H, triplet. J - 7 Hz), 9 MH 
2.40 (3H. singlet). 

4.35 (2H, quartet, J - 7 Hz), 
7.44 (2H, doublet, J - 8 Hz), 
7.86 (2H. doublet, J - 8 Hz), 
8.44 (1H. singlet), 

II. 10-11.65 (1H, broad singlet). 

PREPARATION 11 



Ethyl 2-(3-phenylthloureldo) thlazol-4-ylglyoxylate 

5 g of ethyl 2-arninothiazol^yIglyoxylate were dissolved In 30 ml of hexamethylphosphoric triamlde, and 5 2 
g of phenyl isothiocyanate were added to the resulting solution under Ice-cooling. The reaction mixture was 
kept stirred at an external temperature of 60 °C for 8 hours, and then acidified with dilute hydrochloric acid and 
extracted with ethyl acetate. The extract was dried over anhydrous magnesium sulphate and then 
concentrated by evaporation under reduced pressure. The crystals which precipitated out were collected by 
filtration to give the desired compound as pale yellow crystals. 
Melting point: 190 to 192 °C 

Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) 6 Dpnr 

I. 33 <3H, triplet. J « 7 Hz), K 1 HH 
4.41 (2H, quartet, J - 7 Hz), 

7.10-7.77 (5H. multiplet), 

8.40 (1H, singlet), 

10.52 (1H, broad singlet), 

II. 8-12.6 (1H, broad). 

PREPARATION 12 



Ethyl 2-(3-p-chlorophenylthioureido)thiazol-4-yIglyoxvlate 

Following a procedure similar to that described In Preparation 1, the desired compound was prepared 
from 5 9 of ethyl 2-aminothiazol 4-ylgryoxylate, 6.35 g of £-chlorophenyl isothiocyanate and 30 ml of 
propSes triamlde. The resulting product was a yellow powder having the following physical 

Melting point: 176 to 178 °C (with decomposition) 

^ ,e ,«^ Ma9netlc Resonance Spectrum (heptadeuterated dimethylformamide) 6 ppm: 

1.35 (3H, triplet, J — 7 Hz), 

4.43 (2H. quartet, J - 7 Hz), 

7.45 (2H, broad doublet J - 9 Hz), 

7.80 (2H. broad doublet, J - 9 Hz), 

8.43 (1H. singlet). 

10.7-11.2 (1H. broad). 



PREPARATION 13 



Ethyl 2-benzamidothiazoI-4-ylglyoxylate 

5 g i of ethyl 2-aminoth!azol-4-ylglyoxylate were dissolved In 50 ml of tetrahydrofuran. and 5.56 g of benzoyl 
5™?? W8re I dr °P*ise to the resulting solution under Ice-cooling. The reaction mbcture was kept 
rn^ Jn K° n rJ and then water was added to It, In order to precipitate oi* crystals. Thq crystals were 
25 « # fi,tratio " an ? f urified bv gel column chromatography, using as eluent a *1 by volume 
mixture of hexane and ethyl acetate. The resulting product was a white powder having the following physical 
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properties. - ' 

Melting point: 152 to 153 °C 

Nuclear Magnetic Resonance Spectrum {hexadeuterated acetone) 6 ppm: 

1.40 (3H, triplet, J - 7 Hz), 

4.44 (2H, quartet, J - 7 Hz), 

7.43-7.73 (2H, multlplet), 

8.10-8.36 (2H, multiplet), 

8.37 (1H. singlet).- 



PREPARATION 14 



Ethyl 2-trttylamlnothtazole-4-carboxylate 

A mixture comprising 5 g of triphenylchloromethane and 15 ml of dichloromethane was added dropwise at 
-30 °C to a mixture comprising 3.1 g of ethyl 2-aminothiazoie-4-carboxylate, 25 ml of dimethylformamide and 
1.8 g of triethylamine. The reaction mixture was maintained at -30 °C for 10 minutes and was then stirred at 
room temperature for 2 hours, after which It was poured into ice water and extracted with ethyl acetate. The 
extract was washed successively with 0.1 N hydrochloric acid and an aqueous sodium chloride solution, and 
then dried over anhydrous sodium suiphate. The solvent was evaporated off under reduced pressure, and the 
residue was purified by silica ger chromatography, using as eiuent a 10:1 by volume mixture of benzene and 
ethyl acetate. The crystals obtained thereby were washed with n-hexane t to afford the desired compound as a 
white powder. 

Melting point: 14o to 141 °C 



-PREPARATION 15 



2-Tritylarninothiazole-4-methanol 

A mixture comprising 2.6 g of ethyl 2-tritylaminothiazole-4~carboxylate and 10 ml of tetrahydrofuran was 
added dropwise under Ice-cooling to a mixture comprising 0.24 g of lithium aluminium hydride and 30 ml of 
tetrahydrofuran, under a stream of nitrogen. After completion of the dropwise addition, the resulting mixture 
was stirred at room temperature for 3 hours, and then with heating under reflux for one hour. Ethyl acetate and 
then water were added to the reaction mixture under ice-cooling, the organic layer was separated off, and the 
aqueous layer was re-extracted with ethyl acetate. The combined ethyl acetate extract was washed with a 
saturated aqueous sodium chloride solution, and then dried over anhydrous sodium sulphate. The solvent was 
evaporated off under reduced pressure, and the residue was purified by silica gel column chromatography, 
using as eiuent a 1 :1 by volume mixture of benzene and ethyl acetate. The product was recrystalflzed from a 
mixture of ethyl acetate, acetone and n-hexane, to give the desired compound as a pale yellow powder. 
Melting point: 186 to 187 C C 



PREPARATION 16 



2-Tritylaminothiazole^4-carbaldehyde 

A mixture comprising 0.5 g of 2-trityiaminothiazole- 4-methanol, 5 g of manganese dioxide and 20 ml df 
acetone was stirred at room temperature for 60 hours. The manganese dioxide was then filtered <tff and the 
filtrate was evaporated under reduced pressure. Tne residue was purified by silica jsej column 
chromatography, using as eiuent a 10:1 by volume mixture of benzene and ethyl acetate, to give the desired 
compound as a brownish-orange powder. 

Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxlde) 6 ppm: 
7.19-7.36 (15H, muitiplet ). 
7.70 (1H, broad singlet), 

8.93 (1H. broad singlet, disappeared on adding deuterium oxide), 

9.40 (1H, singlet), ** 

Mass spectrum (rn/e) : 370 (M*) 



71 



10 



15 



20 



25 



30 / 



35 



40 



45 



50 



55 



60 



EP 0 337 819 A1 



PREPARATION 17 



10 



15 



35 



55 



60 
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4>(1 t 2-Dihydroxyethyl)-2«(3-phonylure)do)thiazole 

7 ml of methanol were added dropwise, over a period of one hour, to a mixture comprising 1 g of ethyl 
2-(3-phenyiureido)thiazol-4-ylgfyoxylate, 0.6 g of sodium borohydride and 20 ml of tetrahydrofuran kept heated 
under reflux. The resulting mixture was cooled to room temperature and acidified with 3N hydrochloric acid. 
The solvent was evaporated off under reduced pressure, and the residue was washed with water, to give the 
desired compound as a white powder. 
Melting point: 175 to 178 °C 



PREPARATION 18 



20 2-f3-phenylureido)thiazole-4-cai1)aldehyde 



A solution of 0.76 g of sodium metaperiodate tn 15 mi of water was added dropwise at room temperature to a 
mixture comprising 0.5 g of 4-(1,2-dihydroxyethyl)-2-(3-phenylureldo) thlazole and 15 ml of methanol, and the 
mixture was stirred for 2 hours after completion of the dropwise addition. The solvent was then evaporated off 
25 under reduced pressure and the residue was washed with water, to give the desired compound as a white 
powder. 

Melting point: 216 to 220 °C (with decomposition) 

Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) 8 ppm: 

6.9-7.7 (5H, multiplet), / 
30 8.26 (1H, singlet). 

9.03 (1H, broad singlet), 
9.83 (1H, singlet), 
10.5-11.2 (1H, broad). 



PREPARATION 19 



40 Ethyl 2-(3-benzoyIthioureldo)thlazol-4-ytgIyoxylate 

The reaction described in Preparation 1 was repeated, but using 20 g of ethyl 2-arnfnothiazol-4-yl-glyoxylate 
16.5 g of benzoyl isothlocyanate. and 100 ml of dlmethylformamlde, to give the title compound as a pale yellow 
powder. 

45 Melting point: 155 to 157 °C. 

Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) 6 ppm: 

1.34 (3H, triplet, J-7 Hz), 

4.40 (2H. quartet. J-7 Hz), 

7.57 (2H. triplet, J— 8 Hz), 
50 7.70 (1H. triplet. J -8 Hz), 

8.01 (2H, doublet. J-8 Hz), 

8.53 (1H, singlet), 

12.1-12.5 (1H. broad, disappeared on adding deuterium oxide), 
14.0-14.4 (1M. broad, disappeared on adding deuterium oxide). 



PREPARATION 20 



Isobutyl 2-aminothlazoM-ylglyoxylate 

A mixture comprising 10 g of potassium 2-aminothIazoM-ylglyoxylate, 16 g of Isobutyl alcohol %nd 50 ml of a 
1 d,ox ^ e solulion hydrogen chloride was stirred at room temperature for 2 days. At the end of this time, 
ine reaction mixture was poured Into water and neutralized with potassium carbonate, followed py extraction 
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with ethyl acetate. The extract was dried over anhydrous magnesium sulphate and the ethyl acetate was 
evaporated off under reduced pressure, to give the desired compound as a pale yellow powder. 
Melting point: 105 to 108 °C 

Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) 6 ppm: 

0,93 (6H, doublet, J - 7 Hz), s 
1.98 (1H. septet, J — 7 Hz), 
4.08 (2H, doublet, J — 7 Hz), 
7.40 (2H, broad singlet), 
7.89 (1H. singlet). 

10 

PREPARATION 21 

15 

Isobutyl 2-(3-phenylureido)thfazoM-ylglyoxylate 

Following a procedure similar to that described In Preparation 1, the desired compound was prepared 
from 1 g of Isobutyl 2-eminothiazoM-ylgiyoxylate, 620 mg of phenyl isocyanate and 10 ml of tetrahydrofuran. 
The resulting product was a pale yellow powder having the following physical properties. 20 
Melting point: 190 to 200 °C (with decomposition) 

Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) 6 ppm: 
0.96 (6H, doublet, J - 7 HJ, 
2.02 (1H, septet, J - 7 Hz), 

4.14 (2H, doublet. J - 7 Hz), n* 
7.06 (1H, triplet, J - 7 Hz), 

7.33 (2H, triplet, J — 8 Hz), 
7.48 (2H, doublet, J — 7 Hz), 
8.40 (1H, singlet). 

8.92 (1H, broad singlet), & * 

10.98 (1H, broad singlet). 

PREPARATION 22 

35 

Ethyl 2-(3-o>fluorophenylureldo)thlazoM'y1glyoxylate 

Following a procedure similar to that described In Preparation 1, the desired compound was prepared 40 
from 5 g of ethyl 2-aminothlazol-4-ylglyoxylate, 4.87 g of o-fluorophenyl Isocyanate and 30 ml of 
dlmethylformamlde. The resulting product was a pale yellow powder having the following physical properties. 
Melting point: 219 to 225 °C 

Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) 6 ppm: 

1.34 (3H, triplet, J - 7 Hz), , 45 
4.38 (2H, quartet, J - 7 Hz), 

7.1-7.15 (1H, multlplet), 

7.20 (1H, triplet, J - 6 Hz), 

7.29 (1H, doublet of doublets, J - 11 and 8 Hz), 

8.08 (1H, triplet, J « 8 Hz), & 
8.43 (1H, singlet), 

8.85 (1H, broad singlet, disappeared on adding deuterium oxide), 
11.22 (1H, broad singlet, disappeared on adding deuterium oxide). 

PREPARATION 23 ! 



Ethyl 2-(3-m-fluorophenylureldo)thiazol-4-y1glyoxylate 60 

Following a procedure similar to that described In Preparation 1, the desired compound was prepared 
from 5 g of ethyl 2-e/ninothiazol-4-ylglyoxylate t 4.9 g of m-fluorophenyl Isocyanate arid 30 ml of 
dimethytformamlde. The resulting product was a pale yellow powder having the following physical properties. 
Melting point: 215 to 216 # C ' " ^ 
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Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxlde) 8 ppm: 

1.33. (3H, triplet, J - 7 Hz), 

4.38 (2H, quartet. J « 7 Hz). 

6.89 (1H, doublet of triplets, J « 2 and 8 Hz), 
5 7.20 (1H, doublet of triplets, J - 8 and 1 Hz), 

7.36 (1H. doublet of triplets, J - 7 and 8 Hz), 

7.47 (1H. doublet of triplets, J - 12 and 2 Hz), 

8.43 (1H, singlet). 

9.13 (1H. broad slngfet). 
10 11.13 (1H. broad singlet). 



IS 



35 



PREPARATION 24 



Ethyl 2-t3-(2 t 4-dif1uorophenyt) ureldo]thlazot-4-ylglyoxy1ate 



Following a procedure similar to that described in Preparation 1, the desired compound was prepared 
20 from 5 g of ethyl 2-aminothlazoM-yiglyoxylate, 5.8 g of 2,4-dffiuorophenyl isocyanate and 30 ml of 
dimethylformamide.The resulting product was a white powder having the following physical properties. 
Melting point: 245 to 263 °C (with decomposition) 

Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxlde) 6 ppm: 

I. 33 (3H, triplet, J — 7 Hz) 9 
25 4.38 (2H. quartet. J - 7 Hz). 

7.05-7.15 (1H, multiplet), 

7.35 (1H, doublet of doublets of doublets, J - 11, 9 and 3 Hz), 
8.00 (1H. doublet of triplets, J - 6 and 9 Hz), 
8.42 (1H, singlet), 
30 8.79 (1H. broad singlet), 

II. 22 (1H t broad singlet). 



PREPARATION 25 



Ethyl 2-r3*(4-fluoro-3-nltrophenyl)ureldo]thiazol-4-ylglyoxylate 

40 Following a procedure similar to that described In Preparation 1, the desired compound was prepared 
from 5 g of ethyl 2-aminothlazoM-ylglyoxylate, 5.5 g of 4-fluoro-3-nltrophenyl Isocyanate and 30 ml of 
dimethylf ormamlde. The resulting product was a yellow powder having the following physical properties. 
Melting point: 230 to 240 °C (with decomposition) 

Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxlde) 6 ppm: 
45 1.33 (3H, triplet, J - 7 Hz), 

4.38 (2H. quartet, J - 7 Hz). 

7.56 (1H. doublet of doublets, J - 11 and 9 Hz), 

7.76-7.85 (1H, multiplet). 

8.42 (1H. doublet of doublets. J — 6 and 3 Hz), 
50 8.45 (1H. singlet), 

9.40 (1H. broad singlet, disappeared on adding deuterium oxide), 

11.42 (1H, broad singlet, disappeared on adding deuterium oxide). 

55 PREPARATION 26 



Ethyl 2^fmethylaminothiazoM-ylglyoxytate 

A mixture comprising 10 ml of a 2M benzene solution of dlmethyiamlne, 1.3 g of ethyl 2-chlorothiazol- 
4-ylgfyoxyIate, and 5 ml of tetrahydrofuran was stirred for 3 hours at room temperature. At the enp* of this time, 
the reaction mixture was poured into water and extracted with ethyl acetate. The extract was washed with 
water, dried over anhydrous magnesium sulphate, and concentrated by evaporation under reduced pressure, 
65 The residue was purified by silica ge! column chromatography, using as eluent a 9:1 by voluirie mixture of 
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benzene and ethyl acetate, to give the title compound as a pale yellow oil. 
Nuclear Magnetic Resonance Spectrum (CDCla) 6 ppm: 

1.40 (3H, triplet, J— 7 Hz), 
2.16 (6H, singlet). 

4.41 (2H, quartet, J -7 Hz). 
7.83 (1H. singlet). 



PREPARATION 27 



Ethyl 2«[3-(3,4,5-trImethoxypheny!)urelck)]thlazoM-yl»g1yoxylate 

Following a procedure slmDar to that described In Preparation 1 , the desired compound was prepared from 
4.3 g of ethyl 2-aminothiazoM-yiglyoxylate, 5 g of 3A5-trimethoxyphenyl Isocyanate and 30 ml of 
dimethytf ormamlde. The resulting product was a yellow powder having the following physical properties. 
Melting point: 185 to 186 °C 

Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) 6 ppm: 

1.33 (3H, triplet. J -7 Hz), 

3.62 (3H, singlet), 

3.77 (6H. singlet). 

4.37 (2H. quartet, J - 7 Hz). 

6.82 (2H, singlet). 

8.41 (1H t singlet). 

8.88 (1H, broad singlet, disappeared on adding deuterium oxide), 
10.9-11.3 (1H, broad, disappeared on adding deuterium oxide). 



PREPARATION 28 



Ethyl 2'(3-o*chlorophenylureldo)thfazol-4-ylglyoxylate 

Following a procedure similar to that described in Preparation 1, the desired compound was prepared from 
26.7 g of ethyl 2-aminothlazol-4-yigryoxy!ate, 23 g of o-chlorophenyl isocyanate and 300 ml of 
dimethyif ormamide. The resulting product was a white powder having the following physical properties. 
Melting point: 246 to 248 *C (with decomposition) 

Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) 8 ppm: 

I. 33 (3H. triplet, J — 7 Hz), 
4.38 (2H f quartet. J - 7 Hz), 

7.13 (1H. doublet of triplets, J - 1.5 and 8 Hz), 
7.35 (1H, doublet of triplets, J - 1.5 and 8 Hz), 
7.51 (1H, doublet of doublets, J - 8 and 1.5 Hz), 
8.13 (1H t doublet of doublets, J - 8 and 1.5 Hz), 
8.44 (1H. singlet), 
8.66 (1H, broad singlet), 

II. 66 (1H. broad singlet). 



PREPARATION 29 



Ethyl 2>(3-p>tolylureido)thIazoM'ylgryoxylate 

Following a procedure similar to that described In Preparation 1, the desired compound was prepared from 
12 g of ethyl 2-amlnothiazo!-4-ylglyoxylate, 10 g of £-toly! isocyanate and 80 ml of dimethylforwmlde. The 
resulting product was a yellow powder having the following physical properties. *i .5 

Melting point: 210 to 212 °C 

Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) 6 ppm: 
1.33 (3H, triplet J - 7 Hz), 

2^6 (3H, singlet). V 
4.37 (2H, quartet, J ~ 7 Hz), 
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7.13 (2H, doublet, J - 9 Hz), 
7.36 (2H. doublet. J - 9 Hz), 
8.40 (1H. singlet), 
8.79 (1H, broad singlet), 
5 .10.97 (1H. broad singlet). 



PREPARATION 30 

10 

Ethyl 2>[3-(2 t 6-xylyl)ureido]thlazoM-ylglyoxylate 

Following a procedure similar to that described in Preparation 1, the desired compound was prepared 
15 from 5 g of ethyl 2-aminothlazoM-yJglyoxylate, 5.5 g of 2,6-xylyl Isocyanate and 30 ml of dimethylformamide. 
The resulting product was a pale yellow powder having the following physical properties. 
Melting point: 172 to 174 °C 

Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxlde) 5 ppm: 

1.33 (3H, triplet, J - 7 Hz), 
20 2.19 (6H. singlet). 

4.37 (2H, quartet, J - 7 Hz), 

7.10 (3H. singlet). 

8.09 (1H, broad singlet), 

8.35 (1H, singlet), 
25 11.21 (1H, broad singlet). 



PREPARATION 31 

30 

Ethyl 2-t3»p-nitrophenylureido)thlazoM-y1giyoxylate 

Following a procedure simitar to that described In Preparation 1 , the desired compound was prepared from 
35 4.88 g of ethyl 2-aminothiazol-4-ylglyoxylate, 5 g of p-nitrophenyl isocyanate and 30 ml of dimethylformamide. 
The resulting product was a pale yellow powder having the following physical properties. 
Melting point: 243 to 265 *C (with decomposition) 

Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxlde) 6 ppm: 

1.33 (3H, triplet, J - 7 Hz), 
40 4.38 (2H, quartet, J - 7 Hz), 

7.75 (2H, doublet, J - 9 Hz), 

8.23 (2H, doublet, J - 9 Hz), 

8. 47 (1H, singlet), 

9.61 (1H, broad singlet). 
45 11.33 (1H, broad singlet). 



PREPARATION 32 

50 

Ethyl 2-(3»0'trif(uoromethyiphenylureldo)thlazot"4-ylglyoxylate 

Following a procedure similar to that described in Preparation 1 ( the desired compound was prepared from 
55 4.28 g of ethyl 2-aminothlazol-4-ylglyoxylate, 5 g of o-trlfluoromethylphenyl Isocyanate and 40 ml of 
dimethylformamide. The resulting product was a white powder having the following physical properties. 
Melting point: circa 260 °C (with decomposition) 

Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxlde) 8 ppm: 
1.33 (3H, triplet, J -7 Hz), 
60 4.37 (2H, quartet, J - 7 Hz). 

7.38 {1H, broad triplet, J « 8 Hz), 

7.69-7.75 (2H. not defined), 

7.94 (1H. broad doublet J — 8 Hz), 

8.41 (1H, broad singlet), v 
65 8.42 (1H, singlet), 



76 



EP 0 337 819 A1 

11.65 (1H. broad singlet). 

PREPARATION 33 



Ethyl 2-(3«p-trifluoromethylphenylureido)1hiazol-4-ylglyoxylate 

Following a procedure similar to that described in Preparation 1 , the desired compound was prepared from 10 
4.28 g of ethyl 2-aminothiazoM-ylglyoxyfater~5 g of £-trtfluoromethylphenyl isocyanate and 40 ml of 
dlmethyfformamide. The resulting product was a pale yellow powder having the following physical properties. 
Melting point: 240 to 245 °C (with decomposition) 

Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) 6 ppm: 

I. 33 (3H. triplet, J « 7 Hz), 15 
4.38 (2H f quartet. J - 7 Hz) f 

7.69 and 7.70 (4H, AaB* J - 10 Hz), 
8.45 (1H, singlet). 

9.31 (1H. broad singlet), 

II. 20 (1H, broad singlet). 20 

PREPARATION 34 

25 

Ethyl 2-(3,3-diphenylureldo)thtooM-y1glyoxylate 

Following a procedure similar to that described in Preparation 13, the desired compound was prepared 
from 5 g of ethyl 2-aminothiazoM-ylglyoxylate, 7 g of dlphenylcarbamoyl chloride, 30 ml of triethylamine and 20 30 
ml of dimethylformamlde. The resulting product was a brown oil having the following physical properties. 
Nuclear Magnetic Resonance Spectrum [CDOiz) 8 ppm: 

1.38 (3H. triplet. J — 7 Hz), 

4.39 (2H, quartet, J - 7 Hz). 

7.2-7.5 (10H, multiplet), 35 
8.27 {1H, singlet). 

PREPARATION 35 

40 

Ethyl 2-(3-methylureldo)thiazoM-y1glyoxylate 

Following a procedure similar to that described In Preparation 1, the desired compound was prepared from 45 
10 g of ethyl 2-aminothJazol-4-yiglyoxylate, 7 g of methyl Isocyanate and 200 ml of ethyl acetate. The resulting 
product was a pale yellow powder having the following physical properties. 
Melting point: 210 to 213 °C 

Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) 5 ppm: 

1.32 (3H, triplet, J - 7 Hz). 50 
2.71 (3H, doublet, J - 4 Hz), 

4.37 (2H. quartet, J - 7 Hz), 

6.41 (1H, broad quartet, J — 4 Hz. disappeared on adding deuterium oxide), 
8.31 (1H, singlet), 

11.06 (1H. broad singlet, disappeared on adding deuterium oxide). 55 

PREPARATION 36 

60 

Ethyl 2-(3-benzylureido)thiazol-4-ylglyoxylate ^ 

Following a procedure similar to that described in Preparation 1, the desired compound was prepared from 
4.7 g of ethyl 2- ! arninothiazot-4-ylglyoxy1a1e, 4.5 g of benzyl Isocyanate and 30 ml of dlmethyfformamide. The 65 
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resulting product was a yellow powder having the following physical properties. 
Melting point: circa 218 °C (with decomposition) 

Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) 8 ppm: 
- 1.32 (3H. triplet, J — 7 Hz), 
5 4.3S (2H, quartet. J - 7 Hz), 
4.37 {2H, singlet), 
7.03 {1H, broad triplet, J - 6 Hz), 
7.2-7.4 (5H. multlplet), 
8.33 (1H, singlet), 

to 11.08 (1H, broad singlet, disappeared on adding deuterium oxide). 



PREPARATION 37 

15 • 

Ethyl 2-(3-cyclohexylureido)thiazol-4-ylglyoxyiate 

Following a procedure similar to that described In Preparation 1, the desired compound was prepared 
20 from 5 g of ethyl 2-aminothiazoM-ylglyoxylate, 4.7 g of cyclohexyl Isocyanate and 30 ml of dimethylformamide. 
The resulting product was a yellow powder having the following physical properties. 
Melting point: 212 to 215 °C 

Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) 8 ppm: 
1.1-1.4 (5H, not defined). 
25 1.32 (3H, triplet, J - 7 Hz), 

1.5- 1.6 (1H. multiplet). 

1.6- 1.75 (2H. multlplet), 
1.75-1.9 (2H, multiplet), 
3.45-3.6 (1H. multiplet), 

30 4.35 (2H, quartet, J - 7 Hz), 

6.44 (1H, broad aoublet, J - 8 Hz), 
8.31 ( 1H, singlet), 
10.64 (1H, broad singlet). 

35 

PREPARATION 38 



40 Ethyl 2-[3-(2 t 4,6-trifluorophenyl)ureIdo]thlazol-4-y1glyoxyiate 

A mixture comprising 25 g of carbonyldiimldazole, 30.87 g of ethyl 2-aminothlazol-4-ylglyoxylate and 300 ml 
of tetrahydrofuran was stirred at room temperature for 1 day. After completion of the reaction, the crystals 
which precipitated out were collected by filtration and washed with ethyl acetate to give crude ethyl 
45 2-( 1 -imidazorylcarbonylamlno) thlazoM-ylglyoxylate. 

A mixture comprising 7.92 g of this crude intermediate, 5 g of 2,4,6-trifluoroanillne and 100 ml of 
dimethylformamide was stirred overnight at room temperature. The reaction mixture was then concentrated by 
evaporation under reduced pressure and then ethyl acetate was added. Insolubles were filtered off, and the 
filtrate was purified by silica gel column chromatography, using as eluent a 8:2:1 to 6:2:1 mixture of hexane, 
50 ethyl acetate and acetic acid. 

The resulting product was a white powder having the following physical properties. 
Melting point: 242 to 248 °C (with decomposition). 

Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) 6 ppm: 

I. 32 (3H. triplet. J -7 Hz). 
55 4.37 (2H, quartet, J -7 Hz), 

7.31 (2H, doublet of doublets, J -9 and 8 Hz), 

8.41 (1H, singlet), 

8.42 (1H, singlet, disappeared on adding deuterium oxide), 

II. 60 (1H, broad singlet disappeared on adding deuterium oxide). 

60 

PREPARATION 39 



65 
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2-Dlethylaminotrilazole-4-carbatdehyde 

THe reaction described in Preparation 26 was repeated, but using 2.3 g of diethylamine, 4 g of ethyl 
2-chlorothlazole-4-carboxylate. 42 g of triethylamine, and 15 mi of dimethytformamide, to give ethyi 
2-diethylaminothlazoIe-4-carboxylate as a pale yellow oil. 
Nuclear Magnetic Resonance Spectrum (CDC^a) 8 ppm: 
154 (6H. triplet, J-7 Hz), 
1.37 (3H. triplet, J-7 Hz), 

3.53 (4H. quartet J-7 Hz). 
434 (2H, quartet, J-7 Hz). 
7.36 (1H. singlet). 

The reaction described In Preparation 15 was then repeated, but using 1.9 g of the above ester, 031 g of 
lithium aluminium hydride, and 40 ml of tetrahydrofuran, to give 2-diethyiaminothiazol-4-yl methanol as 
colourless prisms. * 
Melting point: 67 to 69 °C. 

. A dimethyl sulphoxide (10 ml) solution of 33 g of pyridine sulphur trioxide complex was added dropwise, 
with stirring and at room temperature, to a mixture comprising 13 g of the above methanol derivative, 2.1 g of 
triethylamine and 10 ml of dimethyl sulphoxide. The reaction mixture was stirred for 30 minutes at the same 
temperature, and then poured into water and extracted with ethyl acetate. The extract was dried over 
anhydrous sodium sulphate and concentrated by evaporation under reduced pressure. The residue was 
purified by silica get column chromatography, using as eluent a 5:1 by volume mixture of benzene and ethyl 
acetate, to give the title compound as a pale brown oil. 
Nuclear Magnetic Resonance Spectrum (CDCls) 5 ppm: 
1.26 (6H, triplet, J-7 Hz), 

3.54 (4H t quartet, J-7 Hz), 
7.39 (1H, singlet). 

9.74 (1H, singlet). 

PREPARATION 40 



Ethyl 2-(3-o-fluorophenylthioureldo)thlazoM'yl-glyoxylate 

Following a procedure similar to that described in Preparation 1, the desired compound was prepared from 
15 g of ethyl 2-aminothiazoM-ylglyoxylate, 17 g of o-fluorophenyl isothiocyanate and 30 ml of 
hexamethyiphosphoric triamide. The resulting product was a pale yellow powder having the following physical 
properties. 

Melting point: 192 to 193 °C 

Nuclear Magnetic Resonance Spectrum (hexadeute rated dimethyl sulphoxide) 5 ppm: 

1.32 (3H, triplet, J-7 Hz), 

4.37 (2H, quartet, J — 7 Hz), 

7.2-7.35 (3H. multipiet), 

7.79 (1H, triplet. J - 8 Hz). 

8.39 (1H. singlet). 

10.12 (1H, broad singlet, disappeared on adding deuterium oxide), 
12.45 (1H, broad singlet, disappeared on adding deuterium oxide). 



PREPARATION 41 



Ethyl 2-(3-p-fluoropheny1thloureido)thlazoM-yIglyoxylate 

Following a procedure similar to that described In Preparation 1, the desired compound was prepared 
from 5 g of ethyl 2-aminothlazoM-ylgryoxylate, 4.6 g of £-fluorophenyl Isothiocyanate and 20fn| of dimethyl 
sulphoxide. The resulting product was a pale yellow powder having the following physical -properties. 
Melting point: 170 to 172 °C 

Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) 5 ppm: 
1.32 (3H, triplet, J-7 Hz), 
4.37 (2H, quartet, J — 7 Hz), 

7.23 (2H, triplet, J — 9 Hz), v 
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7.5-7.8 (2H, muitiplet). 
8.37 (1H, singlet), 
10.34 (1H. broad singlet), 
11.9-12.4 (1H, broad). 

5 

PREPARATION 42 



10 

Ethyl 2-anllinothiazole-4-carboxylate 

A mixture comprising 8.6 g of phenytthlourea, 10 g of ethyl bromopyruvate and 100 m! of ethanol was heated 
under reflux for 3 hours, and the reaction mixture was then concentrated by evaporation under reduced 

15 pressure. A saturated aqueous sodium hydrogen carbonate solution was added to the residue, followed by 
extraction with ethyl acetate. The extract was dried over anhydrous sodium sulphate and evaporated under 
reduced pressure. The crystals which formed were collected by filtration, washed with benzene, and then 
recrystallized from ethanol, to give the desired compound as pale yellow prismatic crystals 
Melting point: 140.5 to 142 °C 

20 Nuclear Magnetic Resonance Spectrum (hexadeuterated acetone) 8 ppm: 
1.33 (3H, triplet, J - 7 Hz), 
4.29 (2H, quartet J ■» 7 Hz), 
6.98 (1H, triplet, J = 8 Hz), 

7.32 (2H, triplet, J - 6 Hz), 
25 7.60 (1H, singlet), 

7.72 (2H, doublet, J - 8 Hz), 

9.33 (1H, broad singlet). * 



30 PREPARATION 43 



35 



2-Anninothiazol-4-ylmethanol 



Following a procedure similar to that described in Preparation 15, the desired compound was prepared from 
8.5 g of ethyl 2-anilinothiazol-4-carboxylate, 2 g of lithium aluminium hydride and 150 ml of tetrahydrofuran. as 
colourless flakes having the following physical properties. 
Melting point: 115 to 118 °C 
0 Nuclear Magnetic Resonance Spectrum (hexadeuterated acetone) 6 ppm: 
3.8-4. 4 (1H. broad), 

4.58 (2H, singlet ) # 

6.59 (1H, singlet), 

6.94 (1H f triplet, J - 8 Hz), 
5 7.30 (2H. triplet, J - 8 Hz), . 
7.68 (2H. doublet J - 8 Hz). 
8.8-9.4 {1H. broad). 

0 PREPARATION 44 



2-Anllinothlazole-4-carbaldehyde 

A dimethyl sulphoxlde solution (120 ml) of 20 g of sulphur trioxide pyridine complex was added dropwise to 
a mixture comprising 8.3 g of 2-anninothlazol-4-ylmethanol i 16.5 ml of triethylamine and 120 rpl of dimethyl 
sulphoxlde. The resulting mixture was stirred at room temperature for 10 minutes and then poured into water, 
followed by extraction with ethyl acetate. The extract was washed successively with aqueous acetic acid, 
aqueous sodium chloride solution and aqueous sodium hydrogen carbonate solution, arid dried over 
anhydrous sodium sulphate. The residue afforded by evaporation of the solvent under reduced pressure was 
recrystailized from a mixture of benzene and acetone. The resulting product was a brown powcter having the 
following physical properties. . v 

Melting point: 145 to 147 °C 

Nuclear Magnetic Resonance Spectrum (hexadeuterated acetone) 6 ppm: 
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7.03 (1H. triplet, J - 8 Hz), 
7.36 (2H. triplet, J - 8 Hz), 
7.77 (2H, doublet, J - 8 Hz), 
7.83 (1H. singlet). 
9.2-9.6 (1H. broad), 
9.80 (1H, singlet). 
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PREPARATION 45 

10 



Ethyl 2-o-toluidtnothlazote-4-carboxylate 

Following a procedure similar to that described In Preparation 42, the desired compound was prepared from is 
20 g of o-tolylthiourea, 23 g of ethyl bromopyruvate and 200 ml of ethanol, to give the desired compound as 
pale yellow prismatic crystals having the following physical properties. 
Melting point: 130 to 132.5 °C 

Nuclear Magnetic Resonance Spectrum (hexadeuterated acetone) 6 ppm: 

1.30 (3H, triplet, J - 7 Hz), SO 

2.34 (3H. singlet), : 

454 (2H, quarto!. J « 7 Hz), 

7.0-7.4 (3H. multiplet), 

7.58 (1H, singlet), 

7.89 (1H, doublet. J = 8 Hz). 25 
8.77 (1H, broad singlet). 



PREPARATION 46 

30 

2-o-Toluidinothiazol-4-ylmethanol 

Following a procedure similar to that described in Preparation 15, the desired compound was prepared from 35 
10 g of ethyl 2-o-toluldinothiazo!e-4-carboxylate i 2.9 g of lithium aluminium hydride and 200 ml of 
tetrahydrofuran. The resulting product was a brown oil having the following physical properties. 
Nuclear Magnetic Resonance Spectrum (hexadeuterated acetone) 8 ppm: 
2.34 (3H, singlet), 

4.56 (2H. singlet). «> 

6.57 (1H, singlet), 
6.9-7.4 (3H, multiplet), 

7.92 (1H, doublet, J — 8 Hz). 



45 



PREPARATION 47 



2-o-Toluidinothiazole-4-carbaldehyde 50 

Following a procedure similar to that described In Preparation 44, the desired compound was prepared from 
6.12 g of 2-(o-toluidino)thiazole-4-yimdthanol, 13.2 g of a sulphur trtoxlde pyridine complex^ 12 ml of 
trlethylamine and 210 ml of dimethyl sulphoxide, as pale brown prismatic crystals having the following physical 
properties. 55 
Melting point: 104 to 111 °C 

Nuclear Magnetic Resonance Spectrum (hexadeuterated acetone) 6 ppm: 
2.36 (3H, singlet), 
6.95-7.4 (3H, multiplet), 

7.76 (1H, singlet), 60 
7.97 (1H, doublet, J — 8 Hz), 
8.5-8.9 (1H, broad), 
9.78 (1H, singlet). 

V 65 
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PREPARATION 48 " 



5 

Ethyl 3-(2-anllinothiazoM-yl)acrylate (Approximately 3 : 1 mixture of E and Z Isomers) 

A mixture comprising 35 g of 2-an!llnothlazole-4-carbaldehyde. 6.5 g of (ethoxycarbonylmethylene)triphe- 
nylphosphorane and 35 ml of tetrahydrofuran was heated at 60 °C for 2 hours. At the end of this time, the 
10 reaction mixture was poured Into water and extracted with benzene. The benzene extract was dried over 
anhydrous sodium sulphate, and the solvent was evaporated off under reduced pressure, to give an oil. This oil 
was purified by silica gel column chromatography, using as eluent a 9:1 by volume mixture of benzene and 
ethyl acetate, to give the desired compound as yellow crystals. 
Melting point: 113 to 118 °C 
15 Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) 5 ppm: 
. For the E Isomer: 

1.27 (3H, triplet, J - 7 Hz), 
4.19 (2H, quartet, J - 7 Hz), 
6.46 (1H, doublet. J - 16 Hz), 

20 6.97 (1H, triplet, J - 7 Hz), 

7.35 (2H. triplet, J - 7 Hz). 

7.46 (1H. singlet), 

7.46 (1H, doublet, J - 16 Hz), 

7.69 (2H. doublet, J - 7 Hz), 
25 10.33 (1H, broad singlet). 

For the Z isomer: 

1.18 (3H. triplet. J « 7 Hz). 

4.17 (2H. quartet, J - 7 Hz), 

5.97 (1H. doublet, J - 13 Hz), 
30 6.70 (1H, doublet . J - 13 Hz). 

6.9-6.96 (1H, not defined), 

7.28 (2H, triplet, J - 7 Hz). 
7.44 (1H, singlet), 

7.61 (2H, doublet, J - 7 Hz), 
35 10.17 (1H. broad singlet). 



PREPARATION 49 



(E)-3-(2-Anllfnothlazol^-yl)acryla1dehyde 

58 ml of a 1M hexane solution of diisobutyl aluminium hydride was added drop wise at -60 °Q to a solution 
45 of 4 g of ethyl 3-(2-anlIinothiazoK4-yljacrylate (prepared by the procedure described In Preparation 48) In 40 ml 
of tetrahydrofuran. The resulting mixture was stirred at -50* C for 2 hours, and then the excess of the reducing 
reagent was decomposed with 90°/o aqueous methanol. The mixture was then neutralized wtth 3N hydrochloric 
acid and extracted with ethyl acetate. After the extract had been dried over anhydrous sodium sulphate, the 
solvent was evaporated off under reduced pressure, to give crude 3-(2-anllinothlazol-4-yl)allyl alcohol. 
50 2.6 g of the crude alcohol thus obtained were dissolved In 20 ml of dimethyl sulphoxide, and 3.4 g of 
triethylamlne were added to the resulting solution. Next, a solution of 5.3 g of a sulphur trioxide pyridine 
complex in dimethyl sulphoxide (10 ml) was added dropwise to the reaction mixture at room temperature, and 
the mixture was stirred at the same temperature for 30 minutes. The reaction mixture was then poured Into 
water, acidified with 3N hydrochloric acid, and extracted with ethyl acetate. After the extract hajfcbeen dried 
55 over anhydrous sodium sulphate, the solvent was evaporated off under reduced pressure. Tl^e residue was 
purified by silica gel column chromatography, using as eluent a 10:1 by volume mixture of benzepe and ethyl 
acetate, to give the desired compound as pale yellow crystals. 5 ; r 

Melting point: 142 to 143 °C 

Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) 6 ppm: 
60 6. 67 (1H, doublet of doublets, J « 15 and 8 Hz), 

6.98 (1H, triplet, J - 8 Hz), . 
7.35 (2H, triplet. J - 8 Hz), 

7.53 (1H, singlet), 

7.54 (1H, doublet, J - 15 Hz), 
65 7.69 (2H. doublet, J « 8 Hz), 
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i . 
9.67 (1H, doublet. J - 8 Hz), 

10.38 (1H, broad singlet, disappeared on adding deuterium oxide). 



PREPARATION 50 



2-(3>p-Bromophenvlureido)thla2ole-4'Carbaldehyde 

2.4 g of sodium borohydrlde were added to a suspension of 5 g of ethyl 2-(3-£-bromophenylureIdo)thlazol- 
4-ylg!yoxylate In 60 ml of tetrahydrofuran. and then 20 ml of methanol were added dropwise over a period of 1 
hour while heating the reaction mixture under reflux; the reaction mixture was thereafter heated under reflux 
for a further 1 hour. At the end of this time, the reaction mixture was poured into water and neutralized with 3N 
hydrochloric acid. The crystals which precipitated out were collected by filtration, washed with water and dried, 
to give crude 1-I2-(3-£-bromopheny1ureldo)thlazoi-4-yl]ethane-1^-diol. 
Melting point: 182 to 187 °C (with decomposition) 

Subsequently, 4.3 g of the crude dlo! thus obtained were suspended In 200 ml of tetrahydrofuran, and an 
aqueous solution (30 ml) of 5.1 g of sodium metaperiodate was added dropwise to It under ice-cooling. The 
resulting mixture was stirred at the same temperature for 1 hour, and then for a further 1 hour at room 
temperature. The reaction mixture was then poured Into Ice water and the crystals which precipitated out were 
collected by filtration. The resulting product was a white powder having the following physical properties. 
Decomposition point: circa 250 °C 

Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxlde) 8 ppm: 

7.47 and 7.50 (4H, AaB 2 , J - 9 Hz), 

8.24 (1H, singlet), 

9.16 (1H, broad singlet), 

9.75 (1H f singlet), 

10.93 (1H, broad singlet). 



PREPARATION 51 



(E)-3-r2-(3-p-Bromophenylureido)thlazol-4>yl]allyl alcohol 

Following a procedure similar to that described In Preparation 48, crude ethyl 3-[2-(3-£-bromophenyIure- 
ldo)thlazol-4-yl]acrylate was prepared from 1 g of 2-(3-£-bromophenylureido)tNazole-4-carbaldehyde, 1.2 g of 
ethoxycarbonylmethylenetriphenylphosphorane and 20 ml of tetrahydrofuran. Subsequently, following a 
procedure similar to that described in Preparation 49, the desired compound was prepared from 1.1 g of the 
above crude ethyl ester, 14 mi of a 1M hexane solution of dflsobutyt aluminium hydride and 30 ml of 
tetrahydrofuran. The resulting product was a white powder having the following physical properties 
Decomposition point: circa 220 *C 

Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxlde) 8 ppm: 

4.10 (2H, doublet of doublets, J — 5 and 3 Hz, converted to doublet (J - 3 Hz) on adding deuterium oxide), 

4.84 (1H, triplet, J — 5 Hz, disappeared on adding deuterium oxide), 

6.40 (1H, doublet of doublets, J - 16 and 3 Hz), 

6.47 (1H, doublet, J - 16 Hz), 

6.94 (1H, singlet). 

7.46 and 7.48 (4H, A2B2. J — 9 Hz), 

9.15 (1H, broad singlet, disappeared on. adding deuterium oxide), 
10.66 (1H, broad singlet, disappeared on adding deuterium oxide). 



PREPARATION 52 



(E)-3>I2-(3>p-Bromophenylureldo)thlazol-4-yl]acry1aldehyde 

Following a procedure similar to that described In Preparation 49, the desired compound was prepared from 
0.84 g of (E-3-[2-(3-£-bromophenyiureido)thIazol^yt]allyl aJcohol, 1.13 g of a sulphur trioxfcfe pyridine 
complex, 0.72 g of trlethylamine and 20 ml of dimethyl sulphoxlde. The resulting .product was • pale brown 
powder having the following physical properties. 
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Decomposition point: circa 260 °C 

Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) 6 ppm: 
6.61 (1H. doublet of doublets, J - 15 and 8 Hz), 
7.4-7.55 (4H, multiplet), 
5 7.61 (1H, doublet. J - 15 Hz), 
7.73 (1H, singlet), 

9.13 (1H, singlet, disappeared on adding deuterium oxide), 
9.66 (1H. doublet. J - 8 Hz). 

10.6-11.2 (1H, broad, disappeared on adding deuterium oxide). 



PREPARATION 53 



Ethyl 24bls(p*fluorophenyDmethylamine]thiazoM"ylglyoxylate 

A mixture comprising 1.01 g of ethyl 2-aminothlazoi-4-y1glyoxy1ate 1 1.48 g of bls(£-fluorophenyi)methyf 
chloride, 0.75 g of triethylamlne, 3 ml of dimethylformamide and 0.35 g of pulverized potassium Iodide was 
srirred at 85 to 90 ° C for 7J5 hours. After the reaction mixture had been cooled, a saturated aqueous sodium 
hydrogen carbonate* solution was Added flierafo, Mowed fey extraction with athyt acataw. Tne tfxtracr was 
dried over anhydrous sodium sulphate and the solvent was evaporated off under reduced pressure. The 
residue was purified by silica gel column chromatography, using as eluent a 10:1 by volume mixture of 
benzene and etfiyT acetate. The resulting product was recrystaliized from benzene, to give the desired 
compound as yellow crystals having the following physical properties. 
Melting point: 122 to 124 °C 

Nuclear Megnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) 5 ppm: 

1.25 (3H, triplet. J - 7 Hz), 

4.29 (2H. quartet. J - 7 Hz), 

6.05 (1H, doublet. J ~ 8 Hz), 

7.12-7.21 (4H, multiplet), 

7.33-7.42 (4H. multiplet), 

8.01 (1H, singlet), 

8.92 (1H, doublet J — 8 Hz), 



PREPARATION 54 



Ethyl 2-diphenylmethylamlnothlazoM-ylglyoxylate 

Following a procedure similar to that described in Preparation 53, the desired compound was prepared from 
10.1 g of 2-aminothiazd-4-y|g!yoxylate, 10.0 g of diphenylmethyf chloride, 10 ml of triethylamine, 10 ml of 
dimethytformamide and 1.0 g of potassium iodide. The resulting product was a yellow powder having the 
following physical properties. 
Melting point: 82 to 85 P C 

Nuclear Magnetic Resonance Spectrum (CDCla) 5 ppm: 

1.38 (3H, triplet. J - 7 Hz), 

4. 38 (2H. quartet, J - 7 Hz), 

5.64 (1H. doublet. J 6 Hz), 

6.04 (1H, broad doublet, J - 6 Hz), 

7.3-7.4 (10H, multiplet), 

7.86 (1H, singlel). 



PREPARATION 55 



1-(2-Dlphenylamlnothlazol-4-yl)ethane«1^-dioi 

Following a procedure similar to that described In Preparation 50, the desired compound waa prepared from 
1.68 g of ethyl 2-diphenyimethylamlnothlazol-4-ylglyoxylate ( 0.35 g of sodium borohydride, 3 inl of methanol 
and 8 ml of tetrahydrofuran. The resulting product was a white powder having the following physical properties. 
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Softening point: 143 to 148 °C 

Nuclear Magnetic Resonance Spectrum (CDCls ) 5 ppm: 

3.73 (1H, doublet of doublets, J « 11 and 4 Hz), 

3.81 (1H, doublet of doublets, J - 11 and 4 Hz). 

3.8-4.3 (2H, broad, disappeared on adding deuterium oxide), 

458 (1H. triplet. J «4 Hz). 

5£7 (1H. singlet). 

6.33 (1H, singlet). 

7.2-7.35 (10H, multlplet). 



PREPARATION 56 



2-Dlphenylmethylaminothiazole-4-carbald9hyde 

Following a procedure similar to that described in Preparation 50. the desired compound was prepared from 
2.11 g of 1-(2^phenylmethyiaminothlazol-4^)ethane-1^-dlol, 3.15 g of sodium metaperiodate, 40 ml of water 
and 20 ml of methanol. The resulting product was a pale brown foam having the following physical properties. 
Nuclear Magnetic Resonance Spectrum (CDCls) 5 ppm: 
5.68 (1H, singlet). 
7.3-7.4 (11H, not defined), 
9.65 (1H, singlet). 
Mass spectrum (m/e): 294 (M*). 



PREPARATION 57 



Ethyl 2-p-fluoroanHinothlazole-4-carboxylate 

The reaction described In Preparation 42 was repeated, but using 12 g of p_-fluorophenyl thiourea, 14.8 g of 
ethyl bromopyruvate. and 120 ml of ethanol, to give the title compound as pale yellow prisms. 
Melting point: 133 to 136 °C. 

Nuclear Magnetic Resonance Spectrum (hexadeuterated acetone) 6 ppm: 
1.34 (3H, triplet. J -7 Hz), 
4.31 (2H, quartet, J -7 Hz), 
7.10 (2H. triplet, J -9 Hz), 
7.65 (1H, singlet), 

7.78 (2H, doublet of doublets, J -9 and 5 Hz), 
9.2.-9.6 (1H, broad). 



PREPARATION 58 



2-p-Fluoroanlllnothlazol-4-y!methanol 

The reaction described In Preparation 50 was repeated, but using 12.04 g of ethyl 2-£-fIuoroanninothlazole- 
4-carboxylate. 6 g of sodium borohydride. 120 ml of anhydrous tetrahydrofuran, and 70 ml of absolute 
methanol, to give the title compound as colourless prism6. 
Melting point: 156 to 161 # C. 

Nuclear Magnetic Resonance Spectrum (hexadeuterated acetone) 8 ppm: 

4.05 (1H. broad triplet, J -5 Hz), 

4.56 (2H, broad doublet. J«5 Hz), 

6.60 {1H, singlet), 

7.07 (2H, triplet. J -9 Hz). 

7.74 (2H, doublet of doublets, J « 9 and 5 Hz), 

8.9-9.4 (1H, broad). 

\ 
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PREPARATION 59 



2-p-nuoroanl(inothiazo}e-4-carbaldehvde 

The reaction described In Preparation 44 was repeated, but using 3.03 g of 2-£-fluoroanlllnothlazol-4-yime- 
thanol, 8.5 g of pyridine sulphur trioxlde complex, 7.5 ml of trlethyiamine and 140 ml of dimethyl sulphoxide, to 
10 give the title compound as pale brown prisms. 
Melting point: 152 to 155 °C. 

Nuclear Magnetic Resonance Spectrum (hexadeuterated acetone) 8 ppm: 
7.12 (2H. triplet. J«9 Hz), 
7.7-7.9 (2H f not defined), 
15 7.86 (1H. singlet), 
9.3-9.7 (1H, broad), 
9.83 (1H, singlet). 

20 PREPARATION 60 



25 



40 



60 
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Ethyl 2-p-anlsidinothiazole-4-carboxyIate 



The reaction described In Preparation 42 was repeated, but using 10.03 g of 4-methoxyphenyfthiourea, 10 g 
of ethyl bromopyruvate, and 100 ml of ethanol, to give the title compound as pale yellow prisms 
Melting point: 119 to 120.5 °C. 

Nuclear Magnetic Resonance Spectrum (hexadeuterated acetone) 6 ppm: 
30 1.33 (3H, triplet, J— 7 Hz), 

3.80 3H. singlet,), 

4.29 (2H, quartet, J-7 Hz), 

6.94 (2H, doublet, J«9 Hz), 

7.55-7.7 (3H, not defined), 
35 9.13 (1H, broad singlet). 



PREPARATION 61 



2-p-AnlsldinothlazoI-4-y1methanol 

The reaction described In Preparation 15 was repeated, but using 5.0 g of ethyl 2-£-anlsidinothiazole-4-car- 
45 boxylate, 1.5 g of lithium aluminium hydride and 100 ml of anhydrous tetrahydrofuran, to give the title 
compound as a pale red' powder. 
Melting point: 104 to 105 °C. 

Nuclear Magnetic Resonance Spectrum (hexadeuterated acetone) 6 ppm: 

3.80 (3H, singlet), 
50 3.8-4.3 (1H, broad), 

4.56 (2H, broad singlet), 

6.53 (1H, singlet), 

6.91 (2H, doublet, J -9 Hz), 

7.59 (2H, doublet, J — 9 Hz), 
55 8.7-9.1 (1H, broad). 



PREPARATION 62 



2-p-Anisldlnothiazole-4-carbaldehvde v 

The reaction described In Preparation 44 was repeated, but using 3 g of 2^-anlsidlnothlazol^i-yImethanol, 
6.1 g of pyridine sulphur trioxlde complex, 5.3 ml of trlethyiamine and 90 ml of dimethyl sulphoxkfe, to gfve the 
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title compound as pale brown crystals. 
Melting point: 108 to 110°C. 

Nuclear Magnetic Resonance Spectrum (hexadeuterated acetone) 6 ppm: 
3.80 (3H, singlet), 

6.94 (2H. doublet, J«9 Hz), d - 
7.65 (2H, doublet, J«9 Hz), 
7.76 (1H. singlet), 
9.0-9.4 (1H, broad), 
9.79 (1H, singlet). 

10 

PREPARATION 63 

Ethyl 2-m-trifluoromethylanllinothlazole-4-carboxylate 

The reaction described in Preparation 42 was repeated, but using 10.02 g of m-trifluoromethylphenylthlou- 
rea, 8.8 g of ethyl bromopyruvate and 100 ml of ethanol, to give the title compound as pale yellow crystals. 
Melting point: 124.5 to 127 # C. 20 
Nuclear Magnetic Resonance Spectrum (hexadeuterated acetone) 6 ppm: 
1.36 (3H, triplet, J -7 Hz). 
4.31 (2H, quartet, J -7 Hz), 
7.25-7.7 (2H, not defined), 

7.75 (1H f singlet), 25 
7.97 (1H, broad doublet, J-8 Hz), 
8.35 (1H, broad singlet), 
9.6-9.9 (1H, broad). 

30 

PREPARATION 64 



2-m-Trffluoromethylanillnothlazol"4-ylmethanoI 35 

The reaction described In Preparation 15 was repeated, but using 3.92 g of ethyl 2-m-trifluorometbylanIKno- 
thlazole-4-carboxylate, 1 g of lithium aluminium hydride and 80 ml of anhydrous tetrahydrofuran, to give the 
title compound as a colourless powder. 

Melting point: 126.5 to 128 °C. 40 
Nuclear Magnetic Resonance Spectrum (hexadeuterated acetone) 5 ppm: 

4.16 (1H, broad triplet, J— 5 Hz), 
4.61 (2H. broad doublet , J -5 Ffe), 
6.70 (1H, singlet), 

7.26 (1H, broad doublet, J-a HzJ, 45 

7.53 (1H. triplet. J «B Hz). 

7.99 (1H, broad doublet, J- 8 Hz), 

8.17 (1H, broad singlet), 
9.1-9.9 (1H, broad). 

50 

PREPARATION 65 

55 

a-m-Trfftuoromethyjanlllnothlazole-4-carbaldehyde 

The reaction described In Preparation 44 was repeated, but using 2.65 g of 2-m-trifluoromethyianlIlnothiazol- 
4-ylmethanol, 4.8 g of pyridine sulphur trloxide complex, 4.2 ml of triethylamlne and 90 ml of dimethyl 
sulphoxlde, to give the title compound as a pale brown powder. 60 
Melting point: 151 to 153 °C. 

Nuclear Magnetic Resonance Spectrum (hexadeuterated acetone) 6 ppm: 
7.34 (1H, broad doublet, J -8 Hz), 
7.58 (1H, triplet, J— 8 Hz), 

7.94 (1H. singlet), v 65 
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8.06 (1H, broad doublet, J»8 Hz), 
8.26 (1H, broad singlet), 
9.6-10.0 (1H, broad), 
9.87 (1H. singlet). 



PREPARATION 66 



Ethyl 2-ethylamlnothiazole-4^arboxylate 



The reaction described In Preparation 42 was repeated, but using 10 g of ethyithlourea. 20 g of ethyl 
bromopyruvate and 100 ml of ethanol, to give the title compound as a pale yellow powder. 
15 Melting point: 93 to 95 °C. 

- Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxlde) 8 pprn: 
1.17 (3H, triplet, J-7 Hz), 
1.28 (3H, triplet, J-7 Hz), 

3.1^3.4 (2H, not defined), 423 (2H, quartet, J-7 Hz), 
20 7.51 (1H. singlet), 

7.76 (1H, broad triplet, J«5 Hz). 



PREPARATION 67 



2-Ethylaminothfazoh4-ylmethanol 

30 The reaction described in Preparation 17 was repeated, but using 10 g of ethyl 2-ethylaminothiazole-4-car- 
boxylate, 3.8 g of sodium borohydrlde, 70 ml of methanol and 150 ml of tetrahydrofuran, to give the title 
compound as a yellow oil. 

Nuclear Magnetic Resonance Spectrum (CDC/a) 8 pprn: 
1.30 (3H, triplet J-7 Hz), 
35 3.24 (2H, quartet, J-7 Hz), 
4.51 (2H. singlet), 

6.2-6.5 (3H, not defined, changed to 6.34 (1H, singlet) on adding deuterium oxide). 
40 PREPARATION 68 



2-Ethylaminothlazole-4-carbaldehyde 



The reaction described in Preparation 44 was repeated, but using 4.4 g of 2-ethy)amlnothiazol-4-ylmethanoi, 
13.3 g of sulphur trioxide pyridine complex, 8.4 g of triethylamine and 60 mi of dimethyl sulphoxide, to give the 
title compound as pale brown prisms. 
Melting point: 84 to 85 °C. 
50 Nuclear Magnetic Resonance Spectrum (CDCi3) 5 pprn: 
1.32 (3H, triplet, J-7 Hz). 

3.2- 3.6 (2H. multiplet), 

6.3- 6.7 (1H. broad), 
7.40 (1H, singlet), 

55 9.70 (1H, singlet). 



PREPARATION 69 



Ethyl 2-allylamlnothlazole-4«carboxylate 

The reaction described in Preparation 42 was repeated, but using 20 g of'allyithlourea, 3|7 g of ethyl 
bromopyruvate and 200 ml of ethanol, to give the title compound as a pale yellow powder. 
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Melting point: 85 to 86 °C. 

Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxide) 5 ppm: 
1.26 (3H. triplet, J —7 Hz), 
3.84-3.90 (2H. multlptet). 

4.21 (2H. quartet, J-7 Hz). s 
5.13 (1H ( doublet of doublets of doublets, J~ 10, 3 and 1.5 Hz), 
5.24 (1H. doublet of doublets of doublets, J- 17, 3 and 1.5 Hz), 
5.8-5.97 (1H, multiplet), 
7.51 (1H, singlet). 

7.96 (1H. broad triplet, J-5 Hz). 10 



PREPARATION 70 

15 

2-aJlylamfriothlazoM-ylmethanol 

The reaction described in Preparation 15 was repeated, but using 10 g of ethyl 2-aJlytarninothiazole~4-car- 
boxytate. 2.7 g of lithium aluminium hydride and 150 ml of tetrahydrofuran, to give the title compound as pale zo 
brown needles. 
Melting point: 74 to 75 °C. 

Nuclear Magnetic Resonance Spectrum (CDCI3) 6 ppm: 
3.1-3.9 (1H, broad), 

3.86 (2H, broad doublet, J-5 Hz), 25 
4.51 (2H, singlet). 
5.1-5.45 (2H, multiplet), 
5.5-6.2 (2H, multiplet), 
6.37 (1H, singlet). 

30 

PREPARATION 71 

35 

2-Allylaminothiazole-4-carbaldehyde 

The reaction described In Preparation 44 was repeated, but using 11 g of 2-allylamlnothiazol-4-ylmethanol, 
31 g of sulphur trioxide pyridine complex, 20 g of triethyJamine and 100 ml of dimethyl sulphoxide, to give the 
title compound as pale brown needles. 40 
Melting point: 106 to 107°C. 

Nuclear Magnetic Resonance Spectrum (CDCl 3 ) 5 ppm: 
4.05 (2H, broad singlet), 
5.1-5.5 (2H. multiplet), 

5.7-6.15 (1H. multiplet), 45 
7.3-7.7 (1H, broad), 
7.40 (1H. singlet). 
9.69 (1H, singlet). 

50 

PREPARATION 72 



Ethyl 2-cyclohexylamlnothlazole-4-carboxylate 55 

The reaction described in Preparation 42 was repeated, but using 17 g of cyctohexytthlourea, 22 g of ethyl 
bromopymvate and 200 ml of ethanol, to give the title -compound as a yellow oil. 
Nuclear Magnetic Resonance Spectrum (CDCI3) 8 ppm: 

1.0-2.3 {10H, muHiplet), 60 
1.37 (3H, triplet. J-7 Hz), 

3.0- 3.5 (1H, multiplet), 
4.34 (2H, quartet, J-7 Hz), 

5.1- 5.6 (1H, multiplet), v 

7.41 (1H, singlet). 65 
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PREPARATION 73 



2-Cyclohexylaminothtazol^ylmethanol 

The reaction described In Preparation 15 was repeated, but using 19 g of ethyl 2-cyclohexylaminothiazole- 
10 4-carboxylate. 4J2 g of lithium afumfnlum hydride and 250 ml of tetrahydrofuran, to give the title compound as 
pale yellow needles. 
Melting point: 118 to 120 *C. 

Nuclear Magnetic Resonance Spectrum (CDC^3) 6 ppm: 
1.0-^2 (10H. multiplet), 
15 2.9-3.5 (2H, not defined), 
.4.50 (2H, singlet), 
5.0-5.5 (1H, broad), 
6.33 ( 1H, singlet). 



20 



40 



55 



PREPARATION 74 



25 2-Oydohexylaminothiazole-4^ajt>aJdehyde 

The reaction described In Preparation 44 was repeated, but using 10 g of 2-cyclohexylamInothiazo1-4-yime- 
thanol. 22.4 g of sulphur trioxlde pyridine complex, 14.3 g of triethylamine and 100 ml of dimethyl suiphoxide, to / 
give the title compound as a pale brown oil. 
30 Nuclear Magnetic Resonance Spectrum (CDC£s) 5 ppm: 

1.0- 2^ (10H. multiplet), 
35-3.6 (1H, multiplet), 

5.1- 5.4 (1H. multiplet), 
7.40 (1H, singlet), 

35 9.72 (1H, singlet). 



PREPARATION 75 



Ethyl 2-diphenyiaminothlazole-4-carboxylate 

The reaction described in Preparation 42 was repeated, but using 20 g of 1,1-diphenylthiourea, 19 g of ethyl 
45 bromopyruvate and 200 ml of ethanol, to give the title compound as an orange oil. 

Nuclear Magnetic Resonance Spectrum (CDClg) 5 ppm: 

1.36 (3H, triplet J -7 Hz), 

4.35 (2H, quartet, J -7 Hz), 

7.1-7.5 (10H, multiplet), 
50 7 JS4 (1H. singlet ). 



PREPARATION 76 



2-Diphenylaminothlazol-4-ylmethanol 

The reaction described In Preparation 15 was repeated, but using 27 g of ethyl 2-diphenylaininothiazoIe- 
60 4-carboxylate f 4.7 g of lithium aluminium hydride and 400 ml of tetrahydrofuran, to give the title fompound M 
pale yellow prisms. «. 
Melting point: 136 to 138 °C. 

Nuclear Magnetic Resonance Spectrum (CDCI3) 5 ppm: v 
2.33 (1H. broad triplet, J — 6 Hz), 
55 4.56 (2H, broad doublet. J -6 Hz), 
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6.52 (1H, singlet), 
7.1-75 (10H, multiset). 



PREPARATION 77 



2-Dlphenylaminothlazole^-carbaldehyde 

The reaction described In Preparation 44 was repeated, but using 1 0 g of 2-dlpheny1amtnothlazol-4-ytmetha- 
nol, 16.8 g of sulphur trioxide pyridine complex. 10.7 g of triethylamine and 100 ml of dimethyl sulphoxlde, to 
give the title compound as pale yellow prisms* 
Melting point: 160 to 161 # (X 

Nuclear Magnetic Resonance Spectrum (hexadeuteraled dimethyl sulphoxlde) .6 ppm: 
7,2-7.6 (10H, multiplet), 
8.06 (1H. singlet), 
9.70 {1H, singlet). 



PREPARATION 78 



Ethyl 2-morphoRnothlazole-4-carboxYlate 

The reaction described In Preparation 26 was repeated, but using 1.4 g of morphofine, 3 g of ethyl 
2-chlorothlazole-4-carboxylate, 3 g of triethylamine and 12 ml of dimethylformamide, to give the title compound 
as colourless needles. 
Melting point: 84 to 86 *C. 

Nuclear Magnetic Resonance Spectrum (CDCI3) 6 ppm: 

1.37 {3H, triplet J-7 Hz), 

3.45-3.6 (4H. multiplet). 

3.75-3.9 (4H, multiplet), 

4.36 (2H. quartet, J-7 Hz), 

7.50 (1H. singlet). 



PREPARATION 79 



2-MorphoHnothiazoM-ylmethanol 

The reaction described In Preparation 15 was repeated, but using 3.7 g of ethyJ 2-morphoHnothIazole-4-car- 
boxylate, 0.6 g of lithium aluminium hydride and 50 ml of tetrahydrofuran, to give the title compound as white 
needles. 

Melting point: 120 to 121 *C. 

Nuclear Magnetic Resonance Spectrum (CDC/3) 8 ppm: 

Z40 (1H, triplet, J-6 Hz). 

3.35-3.55 (4H, multiplet). 

3.7-3.9 (4H f multiplet), 

4.59 (2H, doublet, J-6 Hz). 

6.47 (1H, singlet). 



PREPARATION 80 



2-Morphollnothlazole-4-carbaldehyde 

The reaction described In Preparation 44 was repeated, but using 2.4 g of 2-morpholinothlazoM-ylmethanol, 
5.7 g of sulphur trioxide pyridine complex, 3.6 g of triethylamine and 30 ml of dimethyl aulphoxldy 0 give the 
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title compound as pale yellow needles. 
Melting point: 107 to 108 °C. 

Nuclear Magnetic Resonance Spectrum (CDC£j) 6 ppm: 
3.45-3.65 (4H. multlplet). 
3.75-3.9 (4H, multlplet), 
7.51 (1H, singlet), 



10 ^PREPARATION 61 



15 



20 



Ethyl 2-piperidlnoth)azoIe-4-cartooxylate 

. A mixture comprising 2.1 g of plperldine, 4 g of ethyl 2-chlorothla2ole-4-carboxy«ate. 4.2 g of trlethylamine 
and 20 ml of benzene was heated under reflux for 12 hours. At the end of this time, the reaction mixture was 
poured Into water and extracted wHh benzene. The extract was washed with water, dried over anhydrous 
magnesium sulphate and concentrated by evaporation under reduced pressure. The residue was then purified 
by sffica gel column chromatography, using as eluent a 10:1 by volume mixture of benzene and ethyl acetate 
to give the title compound as a pale yellow oil 
Nuclear Magnetic Resonance Spectrum (CDC£a) 8 ppm: 
1.36 (3H, triplet. J-7 Hz). 
1.5-1.9 (6H. multlplet), 
25 3.3-3.7 (4H, multlplet). 

4.35 (2H. quartet J-7 Hz), 
7.42 (1H, singlet). 

30 PREPARATION 82 



35 



2-PiperidinothlazoM-yfmethanol 

The reaction described in Preparation 15 was repeated, but using 3.0 g of ethyl 2-plperidlnothiazole-4-car- 
boxylate, 0.5 g of lithium aluminium hydride and 50 ml of tetrahydrofuran, to give the title compound as pale 
yellow prisms. ~ r r 

Melting point: 89 to 90 
40 Nuclear Magnetic Resonance Spectrum (CDC&) 8 ppm: 
1.5-1.9 (6H, muitiplet), 
2.50 (1H, broad), 
3.3-3.6 (4H. multlplet), 
4.4S4.65 (2H. broad doublet), 
45 6.37 (1H, singlet). 



50 
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PREPARATION 83 



2-Plperidlnothiazole-4-carbaldehy de 

* ?* c } ] ? n dossed In Preparation 44 was repeated, but using 2.4 g of 2-piperidinothlazol-4-yimethanol, 
5.8 g of sulphur tnoxide pyridine complex, 3.7 g of trlethylamine and 30 ml of dimethyl sulphoxlde, to give the 
title compound as Dale oranae nri«m« 



title compound as pale orange prisms. 
Melting point: 68 to 69 *C. ,% 
Nuclear Magnetic Resonance Spectrum (CDC/ 3 ) 8 ppm: 
1.55-1.85 (6H, multlplet), 
50 3.4-3.7 (4H, multiplet), 
7.44 (1H, singlet), 
9.75 (1H, singlet). 
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PREPARATION 84 



Ethyl 2>fThlomorphoHn>4>yt)thta2ot»4-carboxvtate 

The reaction described In Preparation 26 was repeated, but using 1.53 g of thloniorpholine. 2.36 g of ethyl 
2-bromothiazole^-carboxylate, 2.02 g of triethylamine and 40 ml of dimethylformamide, to give the title 
compound as a pale yellow powder. 
Melting point: 99 to 100 °C. _ 
Nuclear Magnetic Resonance Spectrum (CDC£ 8 ) 6 ppm: 
1.37 (3H, triplet, J-7 Hz), 
2.7-2.75 (4H. multiplet), 
3.85-3.9 (4H. multiplet), 
4.35 (2H, quartet. J -7 Hz), 
7.44 (1H. singlet), 

PREPARATION 85 



2-rr^iomorphollnwt>ynthlazol^yfmethanol 

The reaction described In Preparation 15 was repeated, but using 1.5 g of ethyl 2^thiomorphoRfv4-yf)thia- 
zole-4-carboxylate, 0.26 g of lithium aluminium hydride and 15 ml of tetrahydrofuran. to give the title compound 
as a colourless powder. 
Melting point: 83 to 84 *C. 

Nuclear Magnetic Resonance Spectrum (CDC*a) 5 ppm: 

2.51 (1H f broad doublet J-5 Hz, disappeared on adding deuterium oxide), 

2.68-£73 (4H, multiplet), 

3.8-3.85 (4H, multiplet), 

4.53 (2H. doublet, J -5 Hz, changed to 4.51 (2H, singlet) on adding deuterium oxide). 
6.41 (1H, triplet, J-1 Hz). 

PREPARATION 86 



2«fThlomorphoHn-4-Yi)thiazole-4-carbaJdehyde 

The reaction described in Preparation 44 was repeated, but using 1.2 g of 2-{thlomorpholl?V4-yt)thlazol- 
4-ylmethanol, 2.65 g of sulphur trloxkJe pyridine complex, 1.68 g of triethyiamlne and 30 m! of dimethyT 
sulphoxlde, to give the title compound as a colourless powder. 
Melting Point: 69 to 71 *C. 

Nuclear Magnetic Resonance Spectrum (CDCI3) 6 ppm: 
2.7-2.76 (4H, multiplet), 
3.85-3.93 (4H, multiplet), 
7.47 (1H, singlet ), 
9.69 (1H. singlet). 



PREPARATION 87 



i 

Ethyl 2-(4>Methyl>1s)lperazlny0fhlazole^-carboxytate 

The reaction described in Preparation 26 was repeated, but using 2JS g of N-methytpiperazine, 4.** of ethyl 
^^^^ole-^carbox^Xe, 4.2 g of triethyiamlne and 30 ml of toluene. to"give the title compounds a pale 

Nuclear Magnetic Resonance Spectrum (CDC/9) 8 ppm: 

1.37 (3H, triplet, J-7 Hz). v 
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2.34 (3H, sinolet), 

2.51 (4H, broad triplet, J- 6 Hz), 
3.56 (4H, broad triplet, J -6 Hz), 

4.35 (2H, quartet, J -7 Hz), 
7.46 (1H, singlet). 



PREPARATION 68 



60 



65 



2-(4^ethyH^lperaztnymtt^ 

« JIlS.?1!!L 0n ^ Cr ? ed !|?/ reparat,on 15 repeSed t bin using 4.0 g of ethyl 2-<4-methyM-plperazi. 
^^ X ^ e * ° SQOf ,,thium aJuminlum hydrWe and 50 ml of tetrahydrofuran. to give the title 

COmDOtind tkS, whfro nrtam« 



compound as white prisms. 
Melting Point: 103 to 105 *C. ^ 
Nuclear Magnetic Resonance Spectrum (CDC£ 3 ) 5 pom: 
£26 (3H, singlet), 
20 £43 (4H. broad triplet, J — 5 Hz), 
2.6-2.6 (1H, broad), 
3.41 (4H, broad triplet, J -6 Hz), 
4.47 (2H. singlet), 
6.34 (1H, triplet, J-1 Hz), 



PREPARATION 69 



2-(4^ethyH-pIpefazlnyQthi^ 

The reaction described in Preparation 44 was repeated, but using 2.4 g of 2-(4-methyM-piperazlnyl)thlazol- 

tSSSS^i u 9 £L S ^ ,phUr ***** com ^ 34 0 triethylamine, and 30 ml of dimethyl 

35 sulphoxfde, to give the title compound as a pale brown oil. 

Nuclear Magnetic Resonance Spectrum (CDC/3) 6 ppm: 

2.35 (3H, singlet), 

2.53 (4H. broad triplet, J-6 Hz), 

3.59 (4H, broad triplet, J-5 Hz), 

40 7A7 (1H, singlet), 

9.70 (1H, singlet). 



PREPARATION 90 



Ethyl 2-octylaminothiazole^carboxyiate 

2 JSor^hi^^^Sf d ^P^ 0 " 26 ™* repeated, but using 2.7 g of octyiamine, 4.0 g of ethyl 
2^1orothiazole^arboxy1ate, 4.2 g of triethySamine and 15 ml of dlmethytformamlde. to give the UUe 
compound as a pale yellow ofl. 



compound as a pale yellow ofl. 
Nuciear Magnetic Resonance Spectrum (CDC**) 6 ppm: 
0.7-1.9 (18H, not defined), 
55 3.0-3.4 (2H, multiplet). 

4.36 (2H, quartet, J -7 Hz), 
5.5-6.0 (1H, broad), 
7.41 (1H, singlet). 
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2-OctylaminothiazoM-ylmethanol 

The reaction described in Preparation 15 was repeated, but using 1.5 g of2-octytaminothiazoMK»rboxy- 
late, 0.2 g of lithium aluminium hydride and 30 ml of tetrahydrofuran, to give the tltle compound as a pale yeliow 

Nuclear Magnetic Resonance Spectrum (CDCla) 6 ppm: 

0.88 (3H, broad triplet, J -7 Hz), 

1.2-1.45 (10H, multiplet), 

1.55-1.75 (2H, multiplet), 

3.15-3.3 (2H, multiplet), 

451 (2H. doublet, J-1 Hz), 

5.26 (1H, broad singlet), 

6.34 (1H, singlet). 



PREPARATION 92 



2-OctyiajTiinothlazole-4-carbaldehYde 

The reaction described In Preparation 44 was repeated, but using 1.3 g of 2-oct>rtamlnothlazol-4.ylmethanol 
2.6 g of pyridine sulphur trioxlde complex, 1.6 g of triethylamJne and 20 ml of dimethyl eulphoxide, to give the 
title compound as pale brown needles. 
Melting point: 60 to 62 *C. 

Nuclear Magnetic Resonance Spectrum (CDCls) 6 ppm: 

0.7-1.9 (15H, multiplet), 

3.1-3.6 (2H. multiplet), 

5.9-6.3 (1H, broad), 

7.41 (1H. singlet), 

9.72 (1H, singlet). 



PREPARATION 93 



Ethyl 2-lsopropylamlnothiazole-4-carboxylate 

The reaction described In Preparation 42 was repeated, but using 3.7 g of isopropytthlourea, 7.4 g of ethyl 
bromopyruvate and 50 ml of ethanol, to give the title compound as a pale yeliow oD. 
Nuclear Magnetic Resonance Spectrum (CDC/a) 6 ppm: 
1.29 (6H, doublet, J -7 Hz), 
1.37 (3H, triplet J -7 Hz), 
3.35-3.85 (1H, multiplet), 
4.35 (2H, quartet J-7 Hz), 
5.0-5.7 (1H. broad), 
7.42 (1H, singlet). 



PREPARATION 94 



2-laopropy(amlnothiazol^ylmethaTiol 

The reaction described in Preparation 15 was repeated, but using 63 g of BthyJ 2^propylaminathlazole- 
4-carboxylate, 1.2g of Bthiurn aluminium hydride and 100 ml of tetrahydrofuran, to give the title compound as a 
pale yellow oH. 

Nuclear Magnetic Resonance Spectrum (CDCls) 5 ppm: 
2^7 (6H, doublet, J-7 Hz). 
3.4-3.9 (1H, multiplet), 
451 (2H. singlet), 

4.8^5.3 (1H, broad). v 
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PREPARATION 95 



2-isopropylajnlnothlazole-4-carbaldehyde 

.u 7110 , r !^ ( ^ on de8crtoed Preparation 44 wee repeated, but using 4.4 g of 2-tsopropytamlnothlazoM-yfme- 
thanot 12£ g of pyridine sulphur trloxide complex, 7.7 g of triethyiarnine and 60 ml of dimethyl sulphoxide, to 
give the title compound as a pale brown oil: 
Nuclear Magnetic Resonance Spectrum (CDC£ 3 ) 8 ppm: 
2.31 (6H. doublet J-7 Hz), 
15 3.55-4.0 (1H, muttiplet), 
5.1-5* (1H. broad). 
7.41 (1H t singlet). 
9.74 (1H. singlet). 
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PREPARATION 96 



25 Ethyl 2-benzylaminothiazole^-carboxylate 

The reaction described in Preparation 42 was repeated, but using 5.02 g of benzyithlourea, 5.87 g of ethyl 

bromopyruvate and 50 mi of ethanol. to give the title compound as pale yellow needles. 

Melting Point: 132 to 136 ^C. 
30 Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sulphoxlde) 5 ppm: 

1.27 (3H. triplet, J-7 Hz), 

4.22 (2H, quartet, J-7 Hz), 

4.47 (2H, doublet, J— 6 Hz), 

7.1-7.6 (5H, muttiplet), 
35 7.53 (1H. singlet). 

8.30 (1H, broad triplet, J- 6 Hz), 



PREPARATION 97 



2-BenzvlamlnothlazoM-Yimethanol 

45 The reaction described in Preparation 15 was repeated, but using 5 g of ethyl 2-benzylaminothiazole-4-car- 
boxyiate, 1.4 g of lithium aluminium hydride and 100 mi of tetrahydrofuran, to give the title compound as 
colourless n@edlA« 



colourless needles. 
Melting Point: 65 to 86.5 # C. 

Nuclear Magnetic Resonance Spectrum (hexadeuterated acetone) 5 ppm: 
SO 3.7-4.1 (1H, broad), 

4.44 (2H. broad singlet), 

4.54 (2H, broad singlet). 

6.38 (1H, singlet), 

6.9-7.3 (1H. broad), 
55 7J2-7.4 (5H. muttiplet). 



PREPARATION 98 



2-Bonzylarninothiazole^arbaldehyde 

v 

The reaction described In Preparation 44 was repeated, but using 1.21 g of 2^enzyiamlnothlazoW-yimetha- 
noi, 2. 6 g of pyridine sulphur trloxide complex, 3 mi of triethylamine and 30 ml of dimethyl sulphoxide, to give 
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the title compound as pale brown crystals. 
Melting Point: 162 to 165 # C. 

Nuclear Magnetic Resonance Spectrum (hexadeute rated acetone) 8 ppm: 

4.44 (2H V broad doublet, J -6 Hz), 

7.2-7.5 (5H. multlplet), 

7.5-7.9 (1H. broad), 

7.65 (1H, singlet), 

9.71 (1H. singlet). 



PREPARATION 99 



Sodium 2-(3^nzoy1thioureido)thia2oi-4-ytgfyoxvfaite 

A mixture comprising 2.0 g of ethyl 2-{34>enzoyttWoureWo)thla2c+4-ylglyoxylate, 2J3 g of potassium 
carbonate. 100 ml of acetone, 100 ml of methanol and 20 ml of water was stirred for 50 minutes at 60 *C, after 
which the solvent was evaporated off under reduced pressure. Ethyl acetate and brine were added to the 
residue, to give the crude title compound as a yeBow powder. 
Melting point: 223 to 226 *C. 

Nuclear Magnetic Resonance Spectrum (hexadeuterated dimethyl sutphoxlde) 6 ppm: 

735-7.6 (3H, muWplet), 

7.70 (1H, singlet), 

7.92 (2H, broad doublet, J-7 Hz), 

9.4-10.0 (1H, broad, disappeared on adding deuterium oxide). 



PREPARATION 100 



Ethyl 2-cyclopropy1amlnothlazo)e^-carboxylate 

The reaction described In Preparation 26 was repeated, except that a mixture comprising 2^8 g of 
cyclopropytanVme, 5.0 g of ethyl 2-bromothlazole-4-carboxy!ate and 20 ml of toluene was heated at 100-110 *C 
for 16 hours In a sealed tube, to give the title. compound as a pale yellow oil. 
Nuclear Magnetic Resonance Spectrum (CDCla) 5 ppm: 
0.5-0.9 (4H, multlplet), 
1.37 (3H. triplet J -7 Hz), 
2.45-2.75 (1H, multlplet), 
4.36 (2H, quartet, J-7 Hz), 
5.8-6.1 (1H f broad), 
7.48 (1H, singlet). 



PREPARATION 101 



2-Cydopropytamlnothlazol-4-y1methanol 

The reaction described in Preparation t5 was repeated, but using 1J2 g of ethyl 2-cyctopropyiairdnothla*o!e- 
4-carboxylate, 0.2 g of lithium aluminium hydride and ml of tetrahydrofuran, to give the title compound as. a pale 
yellow oIL 

Nuclear Magnetic Resonance Spectrum (CDC/a) 6 ppm: 

0.6-1.0 (4H, multlplet), 

2.46-2.7 (1H, multiplet), 

3.1-4.0 (1H, broad), 

4.53 (2H, singlet), 

5.9-6.7 (1H, broad), 

6.42 (1H. singlet). 

■ «. 
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PREPARATION 102 



2-Cyclooropylamlnothlazole^carbaldebyde 

The reaction described In Preparation 44 was repeated, but using 1.1 g of 2-<^clopropylaminothiazoi- 
4-ylmethanol, 3.1 g of sulphur trioxide pyridine complex, 2 g of trtethylamlne and 15 ml of dimethyl sulphoxlde 
to give the title compound as pale yellow-prisms. 
Melting point: 124 to 127 # C. 

Nuclear Magnetic Resonance Spectrum (COC£ 3 ) 6 ppm: 

0.6-1.0 (4H, multiplet), 

135-1.8 (1H. multiplet). 

6.7-7.3 (1H, broad), 

7.48 (1H f singlet), 

9.76 (1H, singlet). 



Claims 

1 . Compounds of formula (I) : 

R 1 S 

\ / \ / 
N-C C (I) 

/ II II 
R 2 N C 

\ 

Rb 

in which: 

R 1 and R 2 are the same or different and each represents: 
a hydrogen atom, 
aCi - Chalky! group, 

a C 3 - Ce aliphatic hydrocarbon group having one or two carbon-carbon double or treble bonds, 
a Ca - Cb cycloalkyl group, 
aCe -Cuaryi group, 

a substituted Ce - C14 aryl group having at least one of eubstituents (a) defined below, 

an aralkyl or substituted aralkyl group with from 1 to 3 aryl parts each of which is Ce - C14 and an alkyi part 

which Is Ci - Cs, and said substituted aralkyl groups having at least one of substltuents (a) defined below 

a Ci - C12 alkanoyt group, 

a Cs - Ci2 alkenoyt group, 

a C4 - C« cydoalkylcarbonyl group, 

a Cr - Cis arytcarbonyl group, 

a substituted C7 - Ci« aryicarbonyl group having at least one of substltuents (a) defined below, 

an aryialkanoyi group in which the aryl part Is Ce-Ct 4 and is unsubstltuted or has at least one of 

substltuents (a) defined below and the alkanoyl part Is Ca - Ce . 

an eryialkenoyt group in which the aryi part Is Ce - C14 and is unsubstltuted or has at least one of 
substltuents (a) defined below and the alkenoyl part Is C$ - Ce, 
a Cz - C7 aJkoxycarbonyl group, 
a C7 - C15 aryioxycarbonyl group, 

a substituted C7 - C u aryioxycarbonyl group having at least one of substltuents (a) defined below, 
a Ce - C20 aralkytexycarbonyl group, 

a substituted Ce - C 20 aralkyloxycarbonyl group having at least one of substituents (a) define* below, 
a group of formula -CONR'R 7 , r . 

a group of formula -CSNRW, 
a C1 - Ce alkylsufphonyf group, 
a C1 - Ce hatoalkylsulphonyl group, 
a Ce - C14 aryisulphonyi group, 

a substituted I Ce - C14 aryisulphonyi group having at least one of substituents (a) defined below, 
a Ci - Ce aikytthio group 

aCe-Ci4aryithlogroupor V 

a substituted Ce - Cu aryithlo group having at least one of substituents (a) defined below; 
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or R' and R*. together with the nitrogen atom to which they are -attached, form a nltrogen-contaJnina 
neterocycnc group having from S to 8 ring atoms, of which 0 or 1 1s an additional nitrogen and/or oxyoen 
and/or sulphur hetero-atom. said heterocyclic group being unsubstttuted or having at least one of 
substttuents (b) defined below, or form such a heterocyclic group fused to at least one benzene or 
naphthalene ring system which ring system Js unsubstltuted or has at least one of substttuents (c) defined 
below; * ' 

™d S ™ir^f reSente « hydr ? 0 f.n atOm ' 8 01 - °* 0rOUP ° f 8 ha,0 « en alom - «" dthe other of R- 
and R represents a group of formula (II) : 

R 4 O 
I // 
-(CH=CH) n -C=C C 

I I _ 

c 
II 
z 

SoNRW e " t8 * hydr0fl8n at0m * a catbox ^ Group, a protected carboxy group or a group of formula 
R« represents a hydrogen atom, bra carboxyaikyl or protected carboxyalkyl group in which the alkyl part 

IS Gi - Csl 
n - 0, 1 or2; 
X represents an oxygen or sulphur atom; 
R 8 and R 7 are the same or different and each represents: 
a hydrogen atom, 
a Ct - Cs alkyl group. 

a Cs - C« alkenyl group, 30 
a Cs - Ca cycloaikyt group, 
a Ce - Cu aryi group, 

a substituted Cs - Cu aryl group having at least one of substltuents (c) defined below 

aCr-Citaralkylgroup, 3$ 
a substituted C 7 - Ci* aralkyt group having at least one of substltuents to) defined below, 
a Ci - Cs alkylsuiphonyl group, 
a Ci - C6 haloaJkyJsirfphonyt group, 
a Cs - Cu anyisulphonyl group, 

a substituted C e - Ci 4 aryteulphonyl group having at least one of substltuents (c) defined below 40 
. aCi -CizalkanoyI group, ' 
a C4 - C* cycloaikylcarbonyl group, 
a Cr - C15 aryfcarbonyl group or 

a substituted C7 - Cis aryfcarbonyl group having at least one of substltuents (o)^efined below; 

R° and R* are the same or different and each represents a hydrogen atom or a Ci - Ce alkyl group; 45 

substltuents (a): 
Ci - Ce alkyl groups, 
Ci - Cs haloaJkyl groups, 
Cs - C14 aryi groups, 

C 7 - Cit araikyi groups, 60 
Ci - C12 alkanoyl groups. 
Or - Cis arylcarbonyi groups, 
Oz - Cr alkoxycarbonyi groups, 

C7-C1 5 aryloxycarbonyf groups, „ 
Cs - C20 aralkyioxycarbonyi groups, 
groups of formula -CONR 10 Rii, 
groups of formula -CSNR™Rii, 

(where RJ"° and R 1 1 are the same or different and each represents a hydrogen atom, a Ci - Ce ajkyl group 
oraCs-Cuarylgroup), 0 ^ v *n 

groups of formula -NR«R18, eo 
(where R« and R« are the same or different and each represents a hydrogen atom, a Ci - Ce **yl group. 
a(^.Ci4arylg ro up,aCi.f^alkanoylgrouporaC7-Cisarv^^ v^^y,g up . 

halogen atoms. * r ' 

nltro groups, 

v 65 
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cyano groups, 

hydroxy groups, 

Ci - Cs alkoxy groups, 

Ce - C14 aryloxy groups, 

Ct - Cu alkanoyfoxy groups, 

O7 - C15 arylcarbonyloxy groups, 

C2 - C7 alkoxycarbortytoxy groups, 

Cr - C1 5 ary roxycarbonyioxy groups, 

Ce - Cao aralkyfoxycarbonyloxy groups, 

carboxy groups, 

sulpho groups, and - 
sulphamoyl groups; 

substituents (b): 
oxygen atoms, 
halogen atoms, 
Ci - Ce alkyl groups, 
Ce - C14 aryl groups, 

substituted Ce - Cu aryl groups having at least one of substltuents (c) defined below 
O7 - C19 aralkyl groups, 

substituted C 7 - Cie arafcyl groups having at least one of substituents (c) defined below. 

Ci - Ce aJkanoyi groups. 

Cr - Ci 5 arytcarbonyl groups and 

substituted Cr - Cis aryftarbonyl groups having at least one of substituents (c) defined below; 

substituents fc): 
Ci - C4 alkyl groups, 
Ci - C4 Blkoxy groups,. 
Cs - C10 aryigroups, 
Ce - C10 aryloxy groups, 
Ci - Ce alkanoyioxy groups, 
halogen atoms, 
hydroxy groups, 
cyano groups, 
trifluoromethyi groups, 
carboxy groups, and 
nitro groups; 

and phannaceutically acceptable salts and esters thereof. 

2. Compounds according to Claim 1, in which: 
R 1 and R 2 are the same or drfferent and each represents: 
a hydrogen atom, 
aCi -CeaJkyl group, 
a C3 - Ce aikenyl group, 
a Ca - Ce cydoaikyl group, 
a Ce • C14 aryi group, 

a substituted Ce - C14 aryl group having at least one of substituents (a<) defined below, 

an aralkyl or substituted aralkyl group with from 1 to 3 an/ parts each of which Is Ce • Co and an alkyl part 

Mm * ^ substItuted ***** having at least one of substltuents <ai) defined 

a Ci -Ce aJkanoyi group, 
a benzoyl group, 

a substituted benzoyl group having at least one of substltuents (a*) defined below. 

a C 2 - Cr alkoxycarbonyl group, 

a group of formula -CONRW, 

a group of formula -CSNRiW, 

a benzenesuJphonyl group, or 

atoluenesulphonyf group, 

ZEln^v?^^ toejtitrogm atom to which they are attached, form a nltrogej«ontaJnlng 

fbTde^rf SS! ; ? heterocyclic group being unsubstltuted or having at least one of substituents 

rinJ \H5Z fta ^S^^h^ * h « toroovcfic 3™P ***** to at least one benzene ring system which 

ne?o,£^ L rhas * »«ast one of substltuents (c^) defined betow; 

R« and R 7 are the same or different and each represents: 

a hydrogen atom, V 

a Ci - Ce alkyl group, 
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a Ca - Ce aikenyl group, 
a C3 - Ce cycloalkyi group, 
a Ce- Cheryl group, 
a benzyl group, 

a substituted Ce - C14 aryl group having at least one of aubstttuents (c 1 ) defined below, 
a benzenesulphonyl group, 
a toluenesulphonyl group, 
a C2 - C6 alkanoyl groups, or 
a C7 - C1 1 aryicarbonyl group, 

aubstttuents (a 1 ): 

Ci - Ce alkyi groups, • 
trifluoromethyl groups, 
Ce - C10 aryl groups, 
C7 - C12 aralkyf groups, 
C1 - Ce alkanoyl groups, 
C7-C11 aryicarbonyl groups, 
C2 - C7 alkoxycarbonyf groups, 
groups of formula -CONR 10# R 1 1 \ 
groups of formula -CSNR 10/ R * 

(where R 10# and R 11 ' are the same or different and each represents a hydrogen atom, a Ci - Ce alkyi 
group or a Ce • C10 aryl group), 
groups of formula -NR 12 'R 13f , 

(where R 12 ' and R 13 ' are the same or different and each represents a hydrogen atom, a Ci - Ce alkyi 

group, a phenyl group, Ci - Ce alkanoyl group or a benzoyl group), 

halogen atoms, 

nrtro groups, 

cyano groups, 

hydroxy groups, 

Ci • Ce alkoxy groups, 

phenoxy groups. 

Ci - Ce alkanoyfoxy groups, 

benzoyloxy groups, 

C2 - C7 alkoxycarbonyloxy groups, and carboxy groups; 

substituents (b 1 ): 

oxygen atoms, 

Ci - C4 alkyi groups, 

phenyl groups, 

benzyl groups, 

Ci - Ce alkanoyl groups, and 

benzoyl groups; 

substituents (c 1 ): 
Ci • C4 alkyi groups, 
Ci - C4 alkoxy groups, 
halogen atoms, 
trifluoromethyl groups, and 
nltro groups. 

3. Compounds according to Claim 1 or Claim 2, In which one of R* and R b represents a hydrogen atom, 
and the other of R* and R b represents agroup of formula (II), defined in Claim 1. 

4. Compounds according to any one of the preceding Claims, In which R 4 represents a hydrogen atom, 
a C2 - Ce alkoxycarbonyl group or a bertzyioxycarbonyt group. 

5. Compounds according to any one of the preceding Claims, in which R 5 represents a hydrogen atom, 
a carboxymethyi group or a protected carboxymethyl group, In which the protecting group is a Ci - C4 
alkyi group, a benzyl group or a group capable of being hydrofyzed in vivo. 

6. Compounds according to any one of the preceding Claims, in which n - 0or1. 

7. Compounds according to any one of the preceding Claims, in which Xrepresents a sulphur atom. 

8. Compounds according to any one of the preceding Claims, In which R a represents a hydrogen atom 
and R* represents a group of formula (II), as defined In Claim 1. 

9. Compounds according to Claim 1, In which: 

R 1 and R 2 are the same or different and each represents: 
a hydrogen atom, 
aCi -Ce alkyi group, 

a Cj-Ce aikenyl group, \ 
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e Cs - Cs eyeloaikyl group, 
aC«- C14 aryl group. 

a substituted C« - Ci 4 aryl group having at least one of substltuents (a' ) , defined below 

an aralkyi or substituted aralkyl group with from 1 to 3 aryi parts each of which Is C« - cio and an alkyt part 

which Is Ci -Ca. and said substituted aralkyl groups having at least one of substltuents ( a i) defined 

below, 

a Ci - Ce alkanoy! group, 
a benzoyl group, 

a substituted benzoyl group having at least one of substltuents (a*) defined below, 

a Ca • C7 alkoxycarbonyl group, 

a group ot f ormula -CONR^R 7 ', 

a group of formula -CSNR^R 7 ', 

a benzenes utphonyi group, or 

a toluenesulphonyl group, 

or R' and R*. together with the nitrogen atom to which they are attached, form a nitrogen-containing 
heterocyclic group having 5 or 6 ring atoms, of which 0 or 1 1s an additional nitrogen and/or oxygen and/or 
sulphur hetero-atom, said heterocyclic group being unsubstituted or having at least one of substltuents 
(b 1 ) defined below, or form such a heterocyclic group fused to at least one benzene ring system which 
ring system Is unsubstituted or has at least one of substltuents (c 1 ) defined below- 

f.n e J!!r Ra ?!? £ b ^ f T eSente a hydro ° Gn atom ' ftnd otner <* R* ^d R b represents a group of formula 
in), defined in Claim 1; 

R« represents a hydrogen atom, a Ca - Cs alkoxycarbonyl group or a benzyloxycarbonyi group: 
R represents a hydrogen atom, a carboxymethyl group or a protected carboxymethyl group. In which the 
protecting group Is a Ci - C4 alkyl group, a benzyl group or a group capable of being hydrolyzed in vivo : 
n — 0 or 1 ; — — 

X represents a sulphur atom ; 

R*' and R 7 ' are the same or afferent and each represents: 

a hydrogen atom, 

aCi - Cs alkyl group, 

a C3 - Cs alkenyl group, 

aC3 - Cs cycioalkyi group, 

a Cs -C14 aryl group, 

a substituted Ce - C14 aryl group having at least one of substltuents (c 1 ) defined below, 

a benzyl group, 

a benzenesulphonyl group, 

a toluenesulphonyl group, 

a C2 - Cs alkanoyf group, or 

a C7 - Ci 1 aryicarbonyl group, 

substltuents (a 1 ): 

Ci - Cs alkyl groups, 

trffluoromethyl groups, 

C6 - C10 aryl groups, 

C7 - C12 aralkyl groups, 

Ci - C6 alkanoyl groups, 

Cr - Ct 1 aryf carbonyl groups, 

C2 - C7 alkoxycarbonyl groups, 

groups of formula -GONRWR"', 

groups of formula -CSNRifR"', 

(where R» end R«» are the same or different and each represents a hydrogen atom, a Ci - Cs alkyl 
group or a Cs - Ci 0 aryf group), ' 
groups of formula -NRi*'Ri* 

(where R«' and R«' are the same or different and each represents a hydrogen atom, a Ci - Cs alkyl 

group, a phenyl group, a Ci - Ce afeanoyl group or a benzoyl group). 

halogen atoms, 

nitro groups, 

cyano groups, 

hydroxy groups, 

Ci - Cs alkoxy groups, 

phenoxy groups, 

Ci - Cs alkanoyloxy groups, 

benzoyloxy groups, 

Cj - C7 alkoxycarbonyloxy groups, and 

carboxy groups; ^ 
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substltuents (b 1 ): 

oxygen atoms, 

Ci - C4 alkyl groups, 

phenyl groups, 

benzyl groups. 

C1 - Cs alkanoyl groups, and 

benzoyl groups; 

substltuents (c 1 ): 

C1 - C4 alkyl groups, _ 
Ci - C4 alkoxy groups, 
halogen atoms, 
trffluoromethyi groups, and 
nitro groups; 

provided that, when R 1 represents said alkanoyl, benzoyl, substituted benzoyl, alkoxycarbonyl 
benzenesulphonyl or tokjenesutphonyi group or said group of formula -CONR«'R*' or -CSNRS'R*' then 
R 2 represents said hydrogen atom or said alkyl, aikenyl, cydoaikyi, aryl, substituted aryl aralkyl or 
substituted aralkyl group. * 
10. Compounds acconflng to Claim 1 f which are represented by the formula (la) : 

R 2 S H 

\ / \ / 
N-C C R 4 O 

/II II | U 
R 1 N C-C-C C 

I I (la) 
S N-R5 

\ / 
C 
II 

s 

In which: 

R 1 and R 2 are the same or different and each represents: 

a hydrogen atom, 

a Ci -Ce alkyl group, 

a C3 - Ca aikenyl group, 

a Cj - C« cycioalkyl group, 

a phenyl group, 

anaphthylgroup, 

a substituted phenyl group or a substituted naphthyl group having at least one of eubstituents (a 2 ) 

defined below, 

a C2 - Ce alkanoyl group, 

a Cr - C19 aralkyl group, 

a C 7 - Ci* substituted aralkyl group having at least one of substltuents (a 2 ) defined below, 
a benzoyl group, 

a substituted benzoyl group having at least one of substltuents (a 2 ) defined below 
a group of formula -CONR 6lr R 7, \ or 
a group of formula -CSNR^R**, 

or Ri and R 2 , together with the nitrogen atom to which they are attached, form a 1-pyrrolidinyl, piperldino, 
hexamethyteneimlno, morpholno, thfomorpholino or 1-plperazJnyl group which Is unsubsHtuted or has at 
least one of substltuents (b«) defined below; 
R 4 represents a hydrogen atom or a C* - Cs alkoxycarbonyl group; 

R« represents a hydrogen atom, a carboxymethyl group or a protected carboxymethyl group. In which the 
protecting group te a Ci • C 4 alkyl group, abenzyl group or a group capable of being hydroiyzed in vivo ; 

R 6<r and R 7 " are the same or different and each represents: • 

a hydrogen atom, 
a Ci - C« alkyl group, 
an alryi group, 
a cydohexyl group, 
a Ce-Cio aryl group, 

a substituted Cs - C10 aryl group having at least one of substltuents (c 2 ) defined below, 
a benzenesulphonyl group, . . v 

a tohienesulphonyl group, or 
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a benzoyl group. 

substltuents (a 2 ): 
Ci - Ce alkyl groups, 
trlfluoromothyl groups, 
phenyl groups, 
halogen atoms, and 
Ci - Ce alkoxy groups; 

substltuents (b 2 ): ~~ 

Ci - C4 alkyl groups, 

phenyl groups, 

benzyl groups, 

Ci - Cs alkanoyt groups, and 

benzoyl groups; 

substltuents (c 2 ): 
Ci - Cm aJkyi groups, 
Ci - C4 alkoxy groups, 
halogen atoms, 
nltro groups, and 
trifluorornethyl groups, 

provided that , when R 1 represents a hydrogen atom then R 2 represents a group other than a hydrogen 
atom, and, when R 1 represents said alkanoyt, benzoyl or substituted benzoyl group or said group of 
formula -CONRi'W or -CSNR^W, then R 2 represents said hydrogen atom or said alkyl, alkenyi, 
cyctoaikyl, phenyl, naphlhyt, substituted phenyl, substituted naphthyi, araikyl or substituted araikyl group; 
and pharmaceuticaUy acceptable salts and esters thereof. 

1 1 . Compounds according to Claim 10, In which: 

R 1 and R 2 are the same or different and each represents: 

a hydrogen atom, 

a Ci - C4 alkyl group, 

a C3 - C« alkenyi group, 

a Cs - C« cydoaJkyl group, 

a phenyl group, 

a substituted phenyl group having at least one Ci - C4 alkyl, Ci - C 4 alkoxy, halogen or trifluorornethyl 
substltuent, or 

a monoaryf carbamoyl or morwajytfthlocarbarnoyf) group In which the aryl group Is a Ce - C10 carbocycllc 
aryl group which Is unsubstltuted or has at least one Ci - C 4 alky!, Ci - C4 alkoxy, halogen, trifluorornethyl 
or nltro substltuent, 

R 4 represents a hydrogen atom era C2 - Ce alkoxycarbonyl group; 

R 5 represents a hydrogen atom, a carboxymethyl group or a protected carboxymethyl group, In which the 
protecting group is a Ci - C4 alkyl group, a benzyl group or a group capable of being hydrolyzed In vivo ; 
provided that, when R< represents a hydrogen atom then R 2 represents a group other than a hydrogen 
atom, and when R 1 represents said monoarylcarbamoyl or monoajyUthlocarbarnoyl) group, then R 2 
represents said hydrogen atom or said alkyl, alkenyi, phenyl or substituted phenyl group. 

12. Compounds according to Claim 10, which are represented by the formula (lb): 

B 2 S H 

\ / \ / 
N-C C R 4 O 

/ II II | // ' 

H N C-C-C— .C 

I I c (lb) 
S N-R5 
\ / 
C 

II 
s 

in which: 

R 2 represents a Ci - C4 alkyl group, a Cs - Ce alkenyi group, a phenyl group, a substituted phenyl group 
having at least one C1-C4 alkyl, C1-C4 alkoxy, halogen or trifluorornethyl substltuent, or a 
pnenyicarbamoyt or phenyt(thiocarbamoyl) group In each which the phenyl group Is unsubstltuted or has 
at least one Ci • C4 aJkyt. Ci - C4 alkoxy. halogen, trlfluorometh/l or nltro substltuent. 



104 



EP 0 337 819 A1 



R 4 represents a hydrogen atom or a Cz - Ca alkoxycarbonyl group; 

R 6 represents a carboxymethyf group; 

and pharmaceuticaily acceptable salts and esters thereof. 

. 13. 5^1-EthoxycarbonyM-[2-(3-phenylureido)tW acid a nd phar- 

maceutical^ acceptable salts and esters thereof. 5 

14. 5-[2-(3-Phenylureido)thlazoM-ylmethylene]rhodan!ne- 3-acetlc acid and pharmaceuticaily accept- 
able salts and esters thereof. 

15. 5^1-Ethoxycarbc>nyM-[2-^ acid and 
pharmaceuticaily acceptable salts and esters thereof. 

16. HW2-(3-£-Chlorophenylureido»^^ acid 10 
and pharmaceuticaily acceptable salts and esters thereof. 

17. 5-{H 2-(3-|^fluorophenylureido)thiazol^ acid 
and pharmaceuticaily acceptable salts and esters thereof. 

18. H1-EthoxycarbonyM-[243-(4^ 

acetic acid and pharmaceutical^ acceptable salts and estera thereof. * 15 

19. 5^^moxyearboriyM-t2H3-(2,4,^^ 

acid and pharmaceuticaily acceptable salts and esters thereof. 

20. 5^-Ethoxycarbontf-1-{2^3-phenyft^^ add ttnc j 
pharmaceuticaily acceptable salts and esters thereof. 

21. MW2-(3-£<*lc<opher^mtow 20 
acid and pharmaceuticaily acceptable salts and esters thereof. 

22. 5- (2-Ethy1amirK^ia2o^-yimethyiene)rtic>darUne^cetic acid and pharmaceuticaily acceptable salts 
and esters thereof. 

23. 6- (2-lsopropytamlrtotWa2ol-4-ylmethylerw)rhoo^ine^acetJc acid and pharmaceuticaily acceptable 
salts and esters thereof. 25 

24. 5-(2-Allyiaminothiazd-4^methylene)rtK)danine-3-acetic acid and pharmaceuticaily acceptable salts 
and esters thereof. 

25. 5-(2-CydopropyfaniJnoth!azof-4^ acid and pharmaceuticaily accept- 
able salts and esters thereof. 

26. A pharmaceutical composition for the treatment or prevention of complications of diabetes, which so 
comprises at least one active compound in admixture with a pharmaceuticaily acceptable carrier or 
diluent, in which said active compound Is a compound according to anyone of the preceding Claims. 

27. A process for preparing a compound according to any one of Claims 1 to 25, which process 
comprises the steps: 

reacting a compound of formula (III) : 35 

R 1 S R c 

\ / \ / 
N-C C (III) 

/ 11 11 40 
R2 n C 

\ 

R d 

45 

In which R 1 and R 2 are as defined hi Claim 1, and one of R° and R* represents a hydrogen atom, a C1 - Ca 
alkyl group ora halogen atom, and the other of R c and R d represents a group of formula ( IV) : 

^CH-CHJrrC-R* (IV) 

(in which R 4 and n are as defined in Claim 1) so 
with a compound of formula (V) : 

O 



H 2 C- 



55 



S N-R5 (V) 
\ / 
C 

II 60 
X 

(In which R» and X are as defined In Claim 1), and then, If required, converting any group represented by 
R 1 , R a . R* or R s to any other such group. 

28. The use for the manufacture of a medicament for the treatment of the complications of diabetes of a 65 
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10 



15 



compound according to any one of Claims 1 to 25. 
Claims for the following Contracting Statas: ES, GR: 

1 . A process for preparing a compound of formula (I) : 

R 1 S R* 

\ / \ / 
N-C C (I) 

/ II II 
R2 N C 

\ 



[In which: 

R1 and R 2 are the same or different and each represents: 

a hydrogen atom, 

aCi-Cualkylgroup, 

20 a C3 - Cs aliphatic hydrocarbon group having one or two carbon-carbon double or treble bonds, 

a C3 - Cs cycloaJkyl group, 
a Cs-Ci4 aryl group, 

a substituted Ce • C14 aryl group having at least one of substltuents (a) defined below, 
an aralkyl or substituted aralkyl group with from 1 to 3 aryl parts each of which is Cs - C14 and an alkyl part 
25 which is Ci - Cs, and said substituted aralkyl groups having at least one of substltuents (a) defined below, 

a C 1 - C 1 2 aikanoyi group, 
a C3 - C12 alkenoyl group, 

a C4 - Cg cycloalkylcarbonyi group, x 
a Cr - Ci 5 arylcarbonyi group, 
30 a substituted Cr - Cis arylcarbonyi group having at least one of substltuents (a) defined below, 

an arylalkanoyl group In which the aryl part Is Cs -C14 and Is unsubstituted or has at least one of 
substltuents (a) defined below and the aikanoyi part Is Ca - Cs. 

an arytalkenoyt group in which the aryl part is Cs - C14 and Is unsubstituted or has at least one of 
substltuents (a) defined below and the alkenoyl part is Cs - Cs, 
35 a C2 - C7 alkoxycarbonyl group, 

a C7 - Cisarytoxycarbonyl group, 

a substituted C7 - C16 aryloxycarbonyl group having at least one of substltuents (a) defined below, 
a Ce - C20 aralk^oxycarbonyl group, 

a substituted Cs - C20 eralkyloxycarbonyi group having at least one of substltuerrts (a) defined below, 
40 a group of formula -CONR 8 R 7 , 

a group of formula -CSNR 6 R r , 

a Ci - Ce aikylsulphonyi group, 

aCi - Cs haloalkyteulphonyt group, 

a Cs - C14 arytsulphoriyt group, 
45 a substituted Cs - C14 aryteulphonyt group having at least one of substituents (a) defined below, 

a Ci - Cs alkylthtb group, 

a Cs - C14 arylthlo group or 

a substituted Cs - Cm arytthlo group having at least one of substltuents (a) defined below; 
or R 1 and R z , together with the nitrogen atom to which they are attached, form a nitrogen-containing 
50 heterocyclic group having from 6 to 8 ring atoms, of which 0 or 1 1s an additional nitrogen and/or oxygen 

and/or sulphur hetero-atom, said heterocyclic group being unsubstituted or having at least one of 
substltuents (b) defined below, or form such a heterocyclic group fused to at least one benzene or 
naphthalene ring system which ring system is unsubstituted or has at least one of substltuents (c) defined 
below; 

55 one of R» and R b represents a hydrogen atom, a Ci - Cs alkyl group or a halogen atom, and thf other of R» 

and R* represents a group of formula (II): 
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R 4 represents a hydrogen atom, a carboxy group, a protected carboxy group or a group of formula 
™CONRaR 9 j 

R 5 represents a hydrogen atom, or a carboxyalkyl or protected carboxyalkyl group in which the alky! part 
IsCi -Ce; 
n — 0. 1 or2; 

X represents an oxygen or sulphur atom ; 

R s and R 7 are the same or different and each represents: 

a hydrogen atom, 

aCi -Ce aikyl group, 

a Ca - C« alkenyl group, 

a Cs - Ce cyctoalkyf group, 

aC6 - Cu aryl group, 

a substituted Ce - C14 aryl group laving at least one of substltuents (c) defined below, 
aCr - Cis aralkyl group, 

a substituted Cz - C19 aralkyl group having at least one of substltuents (c) defined below, 
a Ci - Ce alkylsulphonyl group, 
a Ci - Ce haloalkylsulphonyl group, 
a C6 - C14 arylsulphonyt group. 

a substituted Ce - C14 arylsulphonyl group having al least one of substltuents (c) defined below, 

a Ci • C12 alkanoyl group, 

a C< - Cg cycloaikylcarbonyi group, 

a C7 - Cis arylcarbonyl group, or 

a substituted Cr - C15 arylcarbonyl group having at least one of substltuents (c) defined below; 
R 8 and R 9 are the same or different and each represents a hydrogen atom or a Ci - Ce aikyl group; 

substltuents (a): 
Ci - Ce alkyl groups, 
Ci - Ce haloalkyl groups, 
Ce • C14 aryl groups, 
C7 * C19 aralkyl groups, 
Ci - Ci 2 alkanoyl groups, 
C7 - Ci6 arylcarbonyl groups, 
Ca - Cr afcoxycarbonyl groups, 
C7 - C16 aryioxycarbonyl groups, 
Ce - C20 araikyloxycarbonyl groups, 
groups of formula -CONR 1 °R 1 \ 
groups of formula -CSNR 10 R 11 , 

(where R" and RH are the same or different and each represents a hydrogen atom, a Ci - Ce alkyl group 
oraCe-Ci4 an/ group), 
groups of formula -NR 1 *R*a, 

(where R 12 and R 13 are the same orxflfferent and each represents a hydrogen atom, a Ci - Ce aikyl group 

a Ce - C14 aryl group, a Ci - Ce alkanoyl group or a C7 - Cis arylcarbonyl group), 

halogen atoms, 

nltro groups, 

cyano groups, 

hydroxy groups, 

Ci - Ce aikoxy groups, 

C« - C14 aryloxy groups, 

Ci - C12 alkanoyloxy groups, 

C7 - C15 arylcarbonyioxy groups, 

C2 • C7 alkoxycarborryloxy groups, 

C7 • Ci 5 aryioxycarbonytoxy groups, 

Ce - C20 aralkyloxycarbonyloxy groups, V 
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carboxy groups, 
sulpho groups, and 
sulphamoyl groups; 

substltuents lb): 
oxygen atoms, 
halogen atoms, 
Ci - C« alkyl groups, 
Ce - C14 aryl groups, 

substituted C« - C14 aryl groups having at least one of substltuents (o) defined below. 
C7 - Cio aralkyf groups, 

substituted C 7 - C19 amlkyl groups having at least one of substltuents (c) defined below 
Ci - Cs alkanoyl groups, * 
C7 - C16 srytcarbonyl groups and 

substituted C7 - Cts arylcarbonyl groups having at least one of substltuents (c) defined below; 

substltuents (c}: 

Ci - C4 alkyl groups, 

Ci - C4 alkoxy groups, 

Ce - C10 aryl groups, 

Cs - C10 aiyloxy groups, 

Ci - C« alkanoyloxy groups, halogen atoms, 

hydroxy groups, 

cyano groups. 

trifluoromethyl groups, 

carboxy groups, and 

nitro groups]; 

or a pharmaceutical^ acceptable salt or ester thereof, which process comprises the steps- 
reacting a compound of formula (III): 

R 1 S R c 

\ / \ / 
N-C C (HI) 

/ II II 
R 2 N_ C 

\ 

R* 

In which Ri 1 and R 2 are as defined above, and one of R« and R« represents a hydrogen atom, a Ci - Ce alkyl 
grouporahatogenatom.andtheo^^ m,aV ' 1 ^ mKyl 

-(CH«CH)«- C '-R< (IV) 
(In which R 4 and n are as defined above) 
with a compound"©* formula (V) : 
O 

// 

H 2 C C 

S N-R* (v) 
\ / 
C 
II 
X 

,h6n " * — rt ^ *»* -P-^ed by R1, 

2. A process according to Claim 1 , in which: 
R 1 and R2 are the same or different and each represents: 
a hydrogen atom, 
a Ci - Cs alkyl group, 
a Co - Ce alkenyl group. 

aCs-Cscycloalkylgroup, v 
a C« - C14 aryl group. 
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a substituted C fi - C u aryl group having at least one of substttuents (a*) defined below 
an aralkyl or substituted aralkyl group with from 1 to 3 aryl parts each of which is C« - Cio and an alkyl part 
which is Ci - Cs. and said substituted aralkyl groups having at least one of substttuents (a^) defined 
Delow, 

a Ci - Co alkanoyl group, 
a benzoyl group, 

a substituted benzoyl group having at least one of substttuents (a 1 ) defined below 
a C2 - Cr alkoxycarbonyl group, 
a group of formula CONR e 'R 7 ', 
a group of formula CSNRG'R 7 ', 
a benzenesutphonyl group, or - 
a toluenesulphonyl group, 

hl^™^^ 090 ^^ n,m>gen at ° m to are ««ached f form a nitrogen-containing 

sulphur hetero^atom. said heterocyclic group being unsubstttuted or having at least one of substttuents 1S 
£>1) defined below orforrn such a heterocyclic group fused to at least oni benzene ring s^emwS 
ring system is unsubstttuted or has at least one of eubetltuents (ci) defined below- ^ 

and R 7 ' are the same or different and each represents: 
a hydrogen atom, 
a Ci - Cs alkyl group, 
a Ca - Ce alkertyl group, 
a Cs - Ct cycloalkyt group, 
a Ce - C14 aryl group, 
a benzyl group, 

a substituted Ce - Cu aryl group having at least one of substttuents (c 1 ) defined below ss 
abenzenesulphonyigroiip, s 
a toluenesulphonyl group, 

a C 2 - C« alkanoyl groups, and a Cr - Cm arylcarbonyl group. . 
substituents (a 1 ): 

Ci - Ce alkyl groups, 30 

trffluoro methyl groups, 

C« - Cio aryl groups, 

Oj - C12 aralkyl groups, 

Ci - Ce alkanoyl groups, 

O7 - C11 arylcarbonyl groups, 

C2 - C7 alkoxycarbonyl groups, 

groups of formula -CONR 10r RH', 

groups of formula -CSNR 10 'R n ', 

(where Ri* and R"' are the same or different and each represents a hydrogen atom, a Ci - Ce alkyl 40 
group or a Ce- Cio aryl group), 7 
groups of formula -NR ia 'Ri* 

(where R«' and R'*' are the same or different and each represents a hydrogen atom, a Ci - C« alkyl 

group, a phenyl group, Ci - Ce alkanoyl group or a benzoyl group), 

halogen alorns, 

nttrogroup8, 

cyano groups, 

hydroxy groups, 

Ci - Ce alkoxy groups, 

phenoxy groups. _ 

Ci - Ce alkanoytoxy groups, 

benzoyloxy groups, 

C2 - C7 alkoxycarbonyloxy groups, arid 

carboxy groups; 

substttuents (b 1 ): 65 

oxygen atoms, 

Ci - C4 alkyl groups, 

phenyl groups, 

benzyl groups, 

Ci - Ce alkanoyl groups, and ^° 
benzoyl groups; 
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substituents fc 1 ): 

Ci -C 4 alkyJ groups, 

C1-C4 alkoxy groups, 

halogen atoms. 

trtfluoro methyl groups, and 

nltro groups. ' 

3 A Prwessa<«»rt!ng to Claim 1 or Clairn/i In which one of R« and R* represents a hydrogen atom, 
and the other of R* and R b represents a group'of formula (II). defined in Claim 1 

4. A process according to any one of the preceding Claims. In which R 4 represents a hydrogen atom, a 
Ca - Cs alkoxycarbonyl group or a benzyfoxycarbonyl group. 

5. A process according to any one of the preceding Claims. In which R« represents a hydrogen atom, a 
carboxymethyf group or a protected carboxymethyl group, In which the protecting group Is a Ci - C4 alkvl 
group, a benzyl group ora group capable of being hydrohyzed In vivo. 

6. A process according to any one of the preceding Claims, in which n - 0or1 

7. A process according to any one of the preceding Claims, in which X represents a sulphur atom. 

8. A process according to any one of the preceding Cterfms. in which R« represents a hydrogen atom 
and R b represents a group of formula (II). as defined in Claim 1. * 8 

9. A process according to Claim 1, In which: 

R 1 and R 2 are the same or different and each represents: 

a hydrogen atom, 

aCi -Ceafayl group, 

a C3 - Ce aikenyl group. 

a C 3 - Ce cycloaikyt group, 

a C«- Cheryl group, 

a substituted Ce - C14 aryl group having at least one of substituents (a 1 ) defined below 

an araikyl or substituted araikyl group with from 1 to 3 aryl parts each of which is Ce - C1 0 and an afkyl part 

which is C1 - Ca. and said substituted araikyl groups having at least one of substituents (a*} defined 

below, 

a Ci - Ce aikanoyl group, 
a benzoyl group, 

a substituted benzoyl group having at least one of substituents (a') defined below, 

a C2 - C7 alkoxycarbonyl group, 

a group of formula -CONR«'R*', 

a group of formula -CSNR«W, 

a benzenesuiphonyl group, or 

a toluenesulphonyl group, 

or R* and R*, together wfth the nitrogen atom to which they are attached, form a nitrogen-containing 
heterocyclic group having 5 or 6 ring atoms, of which 0 or 1 is an additional nitrogen and/or oxygen and/or 
fu P | \ u, L netoro - atorn t «M heterocyclic group being unsubstltuted or having at least one of substituents 
(pi) defined below, or form such a heterocyclic group fused to at least one benzene ring system which 
ring system Is unsubstltuted or has at least one of substituents (c 1 ) defined below; 
™ e °' Ra ™ d * b ^presents a hydrogen atom, and the other of R* and R b represents a group of formula 
(II). defined in Claim 1 ; 

R< represents a hydrogen atom, a C2 - C 6 alkoxycarbonyl group or a benzyfoxycarbonyl group; 

??? SentS a hydroflen atom ' a carboxymethyl group or a protected carboxymethyl group, In which the 
S - 0 oM •° r ° gP ^ " 04 -hyl oroup ' abQn2 y < **V or a group capable of being hydrolyzed invivo ; 
X represents a sulphur atom; 

B 8 ' and R 7 ' are the same or different and each represents: 

a hydrogen atom, 

aCi - C€ afkyl group, 

a C3 - C« aikenyl group, 

a C 3 - C« cydoalkyt group, 

a C«-Ci4 aryl group, 

a substituted Ce - C14 aryl group having at least one of substituents (C*) defined below. 

a benzyl group. . 

a benzenesufphonyr group, 

a toluenesulphonyl group, 

a Ci - Ce aikanoyl group, or 

a C7 - C11 arylcarbonyl group, 

substituents fa^: 
Ci - Ce alkyl groups, 

trlfluoromethyl groups, v 
Ce-CiD aryl groups. 
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C7 - C12 aralkyl groups, 

C1 - Ce alkanoyi groups, 

C7 - C11 arytcarbonyl groups, 

C2 - Cr alkoxycarbonyl groups, 

groups of formula -CONR^'R 11 ', 

groups of formula -CSNR 10 'R 11 ', . 

(where R 10 ' and R 11 ' are the same or different and each represents a hydrogen atom, aCi-Ce aJkyi 
group or a Ce - C10 aryl group), 
groups of formula -NR^'R 1 *', 

(where R t2 ' and R w are the same or different and each represents a hydrogen atom, a C1 - Ce aikyl 

group, a phenyl group, a C1 - Ce alkanoyi group or a benzoyl group), 

halogen atoms, 

nltro groups. 

cyano groups, 

hydroxy groups, 

Ci - Ce aJkoxy groups, 

phenoxy groups, 

C1 - Ce alkanoyioxy groups, 

benzoyioxy groups, 

C2 - Cr alkoxycarbonyloxy groups, and carboxy groups; 

substltuents (b 1 ): 

oxygen atoms, 

C1 - G* aikyl groups. 

phenyl groups, 

benzyl groups, 

C1 - Ce alkanoyi groups, and 

benzoyl groups; 

substltuents (c 1 ): 
Ci - C4 alkyi groups, 
C1 - C4 aJkoxy groups, 
halogen atoms, 
trifluoromethyi groups, and 
nltro groups; 

provided that , when R 1 represents said alkanoyi, benzoyl, substituted benzoyl, alkoxycarbonyl, 
benzenesulphonyl or toluenesiiphonyl group or said group of formula -CONR*'R 7 ' or -CSNR«'R 7 '. then 
R 2 represents said hydrogen atom or said aikyl, alkenyl, cydoalkyl, aryl, substituted aryl, aralkyl or 
substituted aralkyl group. 

10. A process according to Claim 1, in which the reagents and reaction conditions are so chosen as to 
prepare a compound of formula ( la) : 

R 2 S H 

\ / \ / 
N-C C R 4 O 

/» H I // 
R 1 N C-C-rC C 

S N-R5 
\ / 
C 
II 

s 

In which: 

R 1 and R 2 are the same or different and each represents: 

a hydrogen atom, 

a Ci -Ce aikyl group, 

a C3 - Ce alkenyl group, 

a Ca - Ce cydoalkyl group, 

a phenyl group, 

a naphthyl group, 

a substituted phenyl group or a substituted naphthyl group having at least one of substituents (a*) 
defined below, v 
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a C2 - C6 alkanoyl group; 
a C7 - C1 0 araikyl group, 

a C7 - C19 substituted araikyf group having at least one of substituents (a 2 ) defined below 
a benzoyl group, * 

a substituted benzoyl group having at least one of substituents (a 2 ) defined below 
a group of formula -CONR d "R 7 ", or 
a group of formula -CSNR 8 "R 7-r , 

or Ri and R 2 . together with the nitrogen atom to which they are attached, form a 1 -pyrrolidine plperldlno, 
he^etr^eneimmo, morphoflr^tWornorphoBno or 1-plperazinyl group which is unsubstltuted or has at 
feast one of substituents (b 2 ) defined below; 

represents a hydrogen atom ora Ca - Ce alkoxycarbonyt group; 
^ ™^f2l! E f 7 dr ^? en 5°T\ a carbox y meth y | O^P or * protected carboxymethyl group, In which the 
K^tfr? P Jl* C1 * C4 ^ grOUp ' * ben2yt ^agroup capable of being hydrolyzed in vivo; 

R 8 " and R 7 * are the same or different and each represents: 

a hydrogen atom, 
aCi - C« alkyl group, 
an aflyf group, 
acydohexyl group, 
a Ce - C10 aryl group, 

a substituted Cs - C10 aryl group having at least one of substituents (o 2 ) defined below 
abenzenesulphonylgroup, 
a toiuenesulphonyl group, or 
a benzoyl group, 

substituents (a*}: 
Ci -Cealkyl groups, 
trifluoromethyl groups, 
phenyl groups, 
halogen atoms, and 
Ci - Ce alkoxy groups; 

substituents fb 2 ); 

Ci - C4 alkyl groups, 

phenyl groups, 

benzyl groups, 

Ci - Ce alkanoyl groups, and 

benzoyl groups; 

substituents (c 2 ): 
Ci - C4 alkyl groups, 
Ci - C« alkoxy groups, 
halogen atoms, 
nHro groups, and 
trifluoromethyl groups; 

provided that when iR1 represents a hydrogen atom then R 2 represents a group other than a hydrogen 
aiorn. an*^w Ri represents said alkanoyl, benzoyl or substituted benzoyl group or said group of 

WaDcyl, phenyl, naphthyl, substituted phenyl, substituted naphthyl. araikyl or substituted araJkyi group; 
or a pharmaceuticaJly acceptable salt or ester thereof. 7 B 

1 1. A process according to Cteim 10, In which: 
R 1 and R 2 are the same or different and each represents: 
a hydrogen atom, 
a Ci - C4 alkyl group, 
a C3 • Ce alkenyl group, 

a Ca - Ce cydoalkyi group, ^ > 

a phenyl group, 

LtSS!t P ^ flrOUP * lea ^- 0ne 01 ' 04 01 ' 04 l****' ha, ° 9en » ^^omethyl 

a monoarylca^amoyl or monoaryl(thiocarbamoyl) group In which the aryl group isaCe-Cio carbocycllc 

R* represents a hydrogen atom or a C* - Ce alkoxycarbonyl group; 

Lt!^^ carboxymethyl group or a protected carboxymethyl group f In which the 

S rf ^""roupb a Ci - C 4 alkyl group, a benzyl group or a group capable of being hydrolyzed In vivo ; 
provided that , when Rt represents a hydrogen atom then R? represents a group other thaita hydfSgen 
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atom, and, when R* represents said monoaryfcarbamoyl or monoaryl(thiocarbamoyt) group, then R 2 
represents said hydrogen atom or saJd alkyl, alkenyl. phenyl or substituted phenyl group. 

12. A process according to Claim 10, In which the reagents and reaction conditions are so chosen as to 
prepare a compound of formula (lb): 




(lb) 



In which: 

R* represents a Ci - C4 a*yl group, a Ca - Ce alkenyl group, a phenyl group, a substituted phenyl group 

having at least one C1-C4 alkyl, C1-C4 alkoxy. halogen or trtfluoromethyl substrtuent. or a 

phenylcarbamoyl or phenyl(thiocarbamoyO group In each which the phenyl group Is unsubstituted or has 

at least one Ci -C4 alkyl, C1 - C4 alkoxy, halogen, trtfluoromethyl or nrtro substHuent, 

R 4 represents a hydrogen atom or a Ca -Cs aJkoxycarbonyt group; 

R 8 represents a carboxymethyl group; 

or a pharmaoeutieaily acceptable salt orester thereof. 

13. A process according to Claim 1, In which the reagents and reaction conditions are so chosen as to 
prepare: 



5^^thoxycarbonyM-[2-(3^henylui^do 
M2-(3-phenylureWo)thiazol-4^me acid; 
5^1^ttoxyt»rtoonyM-P-^ 

5^1-[2-(3-p^lorophenylure^ acjd . 
HH2-(3-24luorophenykJ!^^ 

6^1 -ethoxycarbonyl-1 -[2-[3-(44Iuon>^ftrophenyI)ureido]M^ 
add; 

Ml^thoxycart>onyM-t2^3-{^^ 

5i1^tho)cyoarbonyM-[2^3^heny^ add; 

H 1 -[2-(3^hlorophenyrmloureldo)thlazol-4-yl]-1 ^thoxycan^onylmethylenejmodanlne^^cetlcacld- 

M2^thylamlnotrilazoM^lmethylene) rhodanine-3-acetlc acid; 

M2^propylamlnothla2oM^ethylerie)moa^ne-3-acetIc add; 

M2^ylamlrTotrila2oM-ytmethylen add; 

6-(2KydopropylamlnotNa2oM^ethyle^ add; 

or a pharrnaceuticeily acceptable salt or ester thereof . 

14. A process for preparing a pharmaceutical composition for the treatment or prevention of 
complications of diabetes, by mixing at least one active compound wtth a pharmaceutical^ acceptable 
carrier or diluent. In which said active compound Is a compound according to any one of the preceding 
Claims. 

15. The use for the manufacture of a medicament for the treatment of the complications of diabetes of a 
compound of formula (I) or a pharmaceutical acceptable salt or ester thereof, as defined In any one of 
Claims 1 to 12. 

1 6. The use according to Claim 16, in which said compound Is: 

H 1 ^ lhox y | »rt><»iy^H2^ 

6-[2^3^heny1weWo)tlitad^n add; 

5-(1 -e thoxycarbonyl-1 K2-[3-<1 -naphthyt) urekJoJthiazo W-yl] nrietrtylene}rhodanlne-3-acetic add; 

HH2-(3-2^loropheny^ 

HW2-(3^uorophenylur*ldo 

jH^tnoxyca^ ureicto)thteoW^methyiene}n^^ 
jHl^thoxytarbon^ 

^l^thoxyrarbc>nyM-[2^ add; 

Ho 

5-{2^tnytamlnotWazol-4^^ add ; 

5-(2^sopropylaminothtad^nwthylene)modarrfne^oeticadd; v 
5-(2^lytaminothlazol-4-ylnKitn^^ 

5-(2-cyclcpropylamirioml^^ v 
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or a pharmaceutically acceptable salt or ester thereof. 
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